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          DR.  ROBERTS:   ( In  p rog ress )  - -  Sc ien t i f i c  Adv i so ry  pane l .  1

As  ou r  f i r s t  agenda  i t em,  I  wou ld  l i ke  to  ask  Ms .  O lga  Od io t t ,  ou r2

des igna ted  federa l  o f f i c i a l  f o r  t h i s  mee t ing ,  fo r  he r  i ns t ruc t i ons3

and  announcements .4

MS.  ODIOTT:   Thank  you ,  Dr .  Rober ts .   Once  aga in ,  I5

wou ld  l i ke  to  we lcome eve rybody  to  th i s  impor tan t  mee t ing  o f  t he6

FIFRA Sc ien t i f i c  Adv iso ry  Pane l  conce rn ing  CCA- t rea ted  wood .7

For  the  bene f i t  o f  t hose  who  a re  j o in ing  us  today  fo r8

t he  f i r s t  t ime ,  th i s  mee t ing  i s  be ing  conduc ted  under  the9

prov i s ions  o f  t he  Federa l  Adv iso ry  Commi t tee  Ac t ,  a l so  known as10

FACA.11

Al l  app l i cab le  e th i c  requ i remen ts  o f  t he  federa l12

con f l i c t  o f  i n te res t  l aws  have  been  met  by  the  members  o f  t h i s13

pane l .14

At  the  conc lus ion  o f  t he  mee t ing ,  the  pane l  w i l l15

prepare  a  repor t  as  a  response  to  the  ques t ions  posed  by  the16

agency .   The  repo r t  w i l l  se rve  as  meet ing  m inu tes  and  we17

an t i c ipa te  to  have  tha t  repor t  ready  w i th in  30  days .18

Al l  background  mate r ia l s  and  o the r  documents  re la ted19

t o  t h i s  meet ing  a re  ava i l ab le  f rom the  OPP docke t  and  a l so  f rom20

t he  EPA web  s i te .   The  con tac t  i n fo rmat ion  fo r  bo th  the  docke t  and21
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t he  web  s i te  i s  l i s ted  a t  t he  top  o f  you r  agenda .1

Dur ing  the  pas t  two  days ,  we  have  had  ve ry  i n fo rmat i ve2

presen ta t i ons .   The  d i scuss ions  have  been  ve ry  p roduc t i ve  and  key3

t o  t he  i ssues  tha t  t h i s  SAP pane l  has  been  asked  to  add ress .4

I  wan t  to  thank  the  pane l  fo r  t he  en thus iasm and  the5

ded ica t ion  demons t ra ted  du r ing  the  pas t  two  ve ry  l ong  days .6

We have  a  fu l l  agenda  today ,  and  tha t ' s  p robab ly  an7

underes t ima t ion .   Bu t  the  agency  i s  l ook ing  fo rward  to  the  pane l ' s8

f eedback  on  those  i ssues  p resen ted  by  the  14  ques t ions  tha t  we9

have  be fo re  us  today .10

DR.  ROBERTS:   Thank  you ,  O lga .   We a l so  need  to11

i n t roduce  the  pane l .   Le t  me  beg in ,  and  we ' l l  go  a round  the  tab le .12

I  am S teve  Rober t s .   I 'm  f rom the  Un ive rs i t y  o f13

F lo r i da .14

Dr .  F reeman?15

DR.  FREEMAN:  .   Na ta l i e  F reeman  f rom Rober t  Wood16

Johnson  Med ica l  Schoo l  and  the  Env i ronmenta l  and  Occupa t iona l17

Hea l th  Sc iences  Ins t i t u te .18

DR.  KOSNETT:   M ichae l  Kosne t t ,  Un ive rs i t y  o f19

Co lo rado  Hea l th  Sc iences  Cen te r .20

DR.  K ISSEL:   John  K isse l ,  Un ive rs i t y  o f  Wash ing ton .21
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DR.  BRUCKNER:   J im  Bruckner ,  Un ive rs i t y  o f1

Georg ia .2

DR.  GORDON:   Te r r i  Gordon ,  NYU.3

DR.  LEES:   Pe te r  Lees ,  Johns  Hopk ins  Un ive rs i t y .  4

L iedy .5

DR.  LE IDY:   Ross  Le idy ,  Nor th  Caro l i na  S ta te6

Un ivers i t y .7

DR.  SOLO-GABRIELE:   He lena  So lo -Gabr ie le ,8

Un ivers i t y  o f  M iami .9

DR.  BATES:   M ichae l  Ba tes ,  Un ive rs i t y  o f  Ca l i f o rn ia10

a t  Berke ley .11

DR.  STYBLO:   M i ros lav  S tyb lo ,  UNC-Chape l  H i l l .12

DR.  STEINBERG:   J . J .  S te inbe rg ,  A lbe r t  E ins te in13

Col lege  o f  Med ic ine .14

DR.  CHOU:   Ka ren  Chou ,  M ich igan  S ta te  Un ive rs i t y .15

DR.  MUSHAK:   Pau l  Mushak ,  PB  Assoc ia tes .16

DR.  FRANCOIS :   Rony  F ranco is ,  Un ive rs i t y  o f  Sou th17

F lo r i da ,  Co l l ege  o f  Pub l i c  Hea l th .18

DR.  SMITH:   Andrew Smi th ,  S ta te  o f  Ma ine ,  Bu reau  o f19

Hea l th ,  Depar tmen t  o f  Human Serv i ces .20

DR.  SHI :   X iang l i n  Sh i ,  N IOSH.21
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DR.  MORRY:   Dave  Mor ry ,  Ca l i f o rn ia  Env i ronmen ta l1

Pro tec t i on  Agency .2

MR.  CLEWELL:   Harvey  C lewe l l ,  Env i ron .3

DR.  ADGATE:   John  Adga te ,  Un ive rs i t y  o f  M inneso ta ,4

Schoo l  o f  Pub l i c  Hea l th .5

DR.  WARGO:   John  Wargo ,  Ya le  Un ive rs i t y .6

DR.  HEERINGA:   S teve  Heer inga ,  Un ive rs i t y  o f7

Mich igan .8

DR.  ROBERTS:   Thank  you ,  pane l .9

We have  qu i te  a  b i t  o f  work  ahead  o f  us  today .   We10

have  14  ques t i ons  l e f t  on  the  agenda  and ,  i f  you  do  a  l i t t l e  b i t  o f11

math ,  t ha t  means  i t  ave rages  abou t  30  m inu tes  o f  d i scuss ion  pe r12

ques t ion ,  i f  we ' re  go ing  to  ge t  th rough  by  a  reasonab le  hour  and13

l eave  some t ime  fo r  d i scuss ion  o f  o ther  ques t i ons .14

As  we  go  th rough  the  ques t i ons  today ,  I 'm  go ing  to15

have  to  i ns i s t  t ha t  t he  comments  be  d i rec ted  spec i f i ca l l y  t o  t he16

ques t ions .17

As I  t o ld  the  pane l  be fo re ,  t he re  w i l l  be  the  oppor tun i t y18

t o  comment  on  o the r  sc ien t i f i c  i ssues  no t  cove red  in  the  ques t i ons19

a t  the  end .   Bu t  the  on ly  way  we ' re  go ing  to  have  t ime  to  do  tha t20

and  do  tha t  we l l  i s  i f  ou r  comments  a re  focused  and  conc ise  and21
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e f f i c ien t  as  we  go  th rough  the  d i scuss ion .1

So we  rea l l y  need  eve rybody  to  th ink  abou t  you r2

po in ts .   By  a l l  means ,  I  wan t  eve ry  pane l  member  who  has  an3

op in ion ,  g i ve  them the  oppor tun i t y  to  exp ress  i t .   Bu t  p lease4

express  i t  as  conc ise l y  as  poss ib le .5

I f  you  ge t  o f f  on  a  tangen t ,  you  a re  rea l l y  j us t  was t ing6

your  t ime  and  the  res t  o f  t he  pane l ' s  t ime  because  the re  i s  no t7

go ing  to  be  any  way  to  ge t  t ha t  i n fo rma t ion  i n to  the  pane l '8

response  to  the  ques t i on .   I t ' s  j us t  l os t  i n fo rma t ion .9

Also ,  I  wou ld  l i ke  the  pane l  members  to  con f ine  the i r10

comments  to  sc ien t i f i c  i ssues .   There  a re  avenues  fo r  i npu t  to  the11

agency  on  po l i cy  i ssues ,  and  I  wou ld  encourage  you ,  i f  you  fee l12

s t rong ly  abou t  a  po l i cy  i ssue ,  to  exp lo re  and  use  those  avenues ,13

bu t  we ' re  he re  today  to  p rov ide  the  agency  w i th  sc ien t i f i c  i npu t  on14

some techn ica l  ma t te rs  and  ques t ions  they  have  b rough t  be fo re  us .15

Now,  we  f i n i shed  ou r  d i scuss ion  o f  ques t i on  1  k ind  o f16

l a te ,  a f te r  a  l ong  day  yes te rday .17

I  wou ld  l i ke  to  p rov ide  the  oppor tun i t y ,  i f  t he re  a re  any18

pane l  members  who ,  upon  fu r the r  re f l ec t i on  l as t  n igh t ,  have  a19

d i f fe ren t  op in ion  tha t  they  wou ld  l i ke  to  exp ress  o r  renew o r20

mod i f y  the i r  op in ion ,  t o  g i ve  them the  oppor tun i t y  to  do  so .   I21
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don ' t  expec t ,  no r  f rank ly  do  I  wan t  to  rehash  a l l  o f  t he  i ssues  tha t1

we ta l ked  abou t  i n  i ssue  1  l as t  n igh t ,  bu t  I  do  th ink  tha t  i t ' s2

impor tan t  t o  g i ve  pane l  members  the  oppor tun i t y  to ,  a f te r  a  n igh t ' s3

s leep ,  to  make  any  comments  they  m igh t  wan t  to  add  to  the  reco rd4

on  ques t i on  number  1 .5

So le t ' s  beg in  w i th  tha t .   And  l e t  me ask  i f  t he re  i s6

anyone .7

Dr .  Kosne t t?8

DR.  KOSNETT:   Thank  you ,  Mr .  Cha i rman ,  fo r  t he9

oppor tun i t y  to  f i n i sh  tha t  i ssue  b r ie f l y ,  I  hope .10

Bas ica l l y ,  I  j us t  wan t  t o  make  c lea r  fo r  t he  reco rd  I11

t h ink  an  impor tan t  op in ion  rega rd ing  the  d i scuss ion  abou t  the12

sa fe ty  marg in  yes te rday .13

There  was  - -  I  was  i n  ag reement  w i th  t he  LOAEL o f14

. 05 ,  bu t  I  have  se r ious  concerns  abou t  th i s  30 - fo ld  sa fe ty  fac to r15

bo th  w i th  respec t  to  how i t  was  de r i ved  and  the  in te rp re ta t i on  as  to16

what  i t  m igh t  mean .17

ATSDR and  EPA gu idance ,  i n  the  document  deve loped18

by  Dr .  Benson ,  recommended  a  10 - fo ld  sa fe ty  fac to r  i n19

es tab l i sh ing  wha t  ATSDR ca l l s  a  m in imum r i sk  l eve l  o r  MFL  o f20

. 005  m i l l i g rams  pe r  k i l og rams  pe r  day .   Approx ima te l y  a  10 - fo ld21
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sa fe ty  fac to r  o r  a  10 - fo ld  sa fe ty  fac to r  f rom the  .05 .1

And  I  t h ink  the  30 - fo ld  sa fe ty  marg in  i s  j us t  no t2

suppor ted  by  the  da ta .   Essen t ia l l y ,  I  t h ink  we  have  to  sub jec t  i t  t o3

a  b i t  o f  a  rea l i t y  t es t .   A  30 - fo ld  sa fe ty  marg in  wou ld  essen t ia l l y4

es tab l i sh  a  va lue  o f  abou t  .002  m i l l i g rams  pe r  k i l og ram per  day .5

And in  t he  case  o f  a  15 -k i l og ram th ree -year -o ld ,  t ha t ' s6

essen t ia l l y  say ing  tha t  30  m ic rog rams  a  day  shou ld  be  f l agged  as  a7

l eve l  o f  concern  fo r  an  exposure  as  b r ie f  as  s i x  mon ths .8

I n  my  exper ience  as  a  phys ic ian  and  tox i co log is t  who9

has  been  in te res ted  in  the  c l i n i ca l  t ox i co logy  o f  a rsen ic  fo r  a lmos t10

20  years ,  t he re  i s  no  bas is  i n  my  exper ience  o r  any  pub l i shed11

mate r ia l  t ha t  wou ld  sugges t  tha t  anyone  needs  to  be  concerned12

abou t  hav ing  acu te  non-cancer  e f fec ts  w i th in  s i x  mon ths  fo r13

exposure  o f  a  th ree -year -o ld  to  30  m ic rog rams  pe r  k i l og ram per14

day .15

And in  fac t ,  i f  one  cons ide rs  t he  fac t  t ha t  a16

t h ree-year -o ld  consumes  approx imate l y  one  l i t e r  o f  d r i nk ing  wa te r17

a  day  and  tha t  t he  Un i ted  S ta tes  max imum con taminan t  l eve l  f o r18

arsen ic  i n  d r i nk ing  wa te r  has  been  50  m ic rog rams  per  l i t e r  f o r19

approx imate l y  60  years ,  and  the re  a re  numerous  commun i t i es  i n20

t he  coun t ry  tha t  have  had  wa te r  tha t  i s  i n  the  range  o f  up  to  50  up21
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t o  tha t  t ime ,  we  have  no  exper ience  o r  bas i s  on  tha t  reco rd  to  be1

concerned  abou t  acu te  hea l th  e f fec ts .2

Tha t  essen t ia l l y ,  f o r  examp le ,  wou ld ,  s ince  the3

background  leve l  o f  a rsen ic  i n  the  d ie t  i s  5  m ic rog rams  a  day  fo r  a4

t h ree -year -o ld ,  i no rgan ic ,  t ha t ' s  essen t ia l l y  say ing  tha t  we  wou ld5

be  concerned  o f  a  l eve l  o f  25  m ic rog rams  per  l i t e r  i n  the  wa te r ,6

add ing  25  m ic rog rams  per  l i t e r  i n  the  wa te r ,  one  l i t e r  a  day ,  t o  the7

5  background  to  ge t  30  m ic rog rams  pe r  day ,  wh ich  wou ld  be  28

mic rog rams  pe r  k i l og ram,  wh ich  i s  the  acu te  hazardous  leve l9

which  has  been  sugges ted  to  f l ag  fo r  concern .10

Tha t  j us t  does  no t  mee t  ou r  exper ience .   I t  does  no t11

meet  the  s tud ies  tha t  have  been  ac tua l l y  done  on  commun i t i es .  12

Gran ted ,  they  a re  no t  necessar i l y  l a rge  o r  exhaus t i ve  s tud ies ,  bu t13

t he re  have  been  s tud ies  done  on  commun i t i es  w i th  l eve l s  up  to  the14

range  o f  abou t  200  m ic rog rams  pe r  l i t e r  i n  th i s  coun t ry  wh ich  have15

l ooked  fo r  non-cancer  e f fec ts ,  s tud ies  by  Chr i se  (ph )  i n  A laska ,16

Sou thw ick  i n  U tah ,  Har r i ng ton  i n  A laska .   And  they  have  no t  f ound17

i n  t hose  commun i t i es  any  bas i s  fo r  be ing  concerned  a t  a  l eve l  o f  218

mic rog rams  pe r  k i l og ram per  day  fo r  up  to  s i x  mon ths .19

So I  j us t  wan t  to  go  on  the  reco rd  as  say ing  tha t  I  cou ld20

no t  suppor t  t ha t  and  I  don ' t  t h ink  i t ' s  adv i sab le .   I  wou ld  concur21
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wi th  ATSDR and  EPA 's  gu idance  w i th  a  10 - fo ld  marg in ,  wh ich  - -  I1

cou ld  concur  w i th  i t  be ing  j us t i f i ed  on  the  bas i s  o f  t he  se r ious2

na tu re  o f  t he  LOAEL and  the  poss ib i l i t y  o f  i n te r - i nd i v idua l3

var iab i l i t y .4

And  jus t  t o  comp le te  my  comments ,  I  j us t  wan t  t o  t e l l5

you  how I  t h ink  tha t  l eve l  u l t ima te l y  shou ld  be  i n te rp re ted .   As  i t6

s ta tes  i n  Dr .  Benson 's  document ,  t ha t  shou ld  be  used  as  a  sc reen ing7

l eve l  t o  i den t i f y  con taminan ts  fo r  f u r the r  eva lua t i on  i n  pub l i c8

hea l th  assessmen ts  and  to  i den t i f y  po ten t i a l  hea l th  e f fec t s  tha t9

may be  o f  concern  a t  hazardous  was te  s i tes .10

I t ' s  impor tan t  t o  no te  tha t  MRLs  a re  no t  i n tended  to11

de f ine  c leanup  o r  ac t i on  l eve ls .   They  a re  gu idance  va lues ,  be low12

which  non-cancer  adverse  e f fec ts  a re  un l i ke l y ,  and  be low leve ls13

t ha t  m igh t  cause  adverse  hea l th  e f fec t s  i n  t he  peop le  mos t14

sens i t i ve  to  such  chemica l - i nduced  e f fec ts .15

Exposure  to  a  l eve l  above  the  MRL o r  above  th i s  l eve l ,16

. 005 ,  does  no t  mean  tha t  adverse  hea l th  e f fec ts  w i l l  occu r .   MRLs17

are  in tended  on ly  to  se rve  as  a  sc reen ing  too l  t o  he lp  pub l i c  hea l th18

pro fess iona ls  dec ide  when  a  more  de ta i l ed  tox i co log ica l19

eva lua t i on  i s  necessary .20

They  may  a l so  be  v iewed  as  a  mechan ism to  i den t i f y21
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t hose  hazardous  was te  s i tes  tha t  a re  no t  expec ted  to  cause  adverse1

hea l th  e f fec ts  i n  an  exposed  popu la t i on .2

DR.  ROBERTS:   Thank  you ,  D r .  Kosne t t .   So  bas i ca l l y3

you  concur  w i th  a  LOAEL o f  .05 ,  bu t  wou ld  recommend  a  marg in4

o f  exposure  o f  10  ra the r  than  30  as  we  d i scussed .5

Any  o the r  comments?6

Dr .  C lewe l l ,  t hen  Dr .  Mushak .7

DR.  CLEWELL:   Thanks .   Ac tua l l y ,  t ha t ' s  ve ry8

i n fo rmat i ve .9

I  t h ink  wha t  you  a re  bas i ca l l y  i nd i ca t i ng  i s  t ha t  i t ' s  a10

very  s teep  dose  response  fo r  a rsen ic  i n  tha t  you  can  have  e f fec ts  a t11

. 05 ,  bu t  a re  you  fa i r l y  comfo r tab le  the re  wou ldn ' t  be  a t  . 02 ,  and  I12

f o l l ow  your  l og i c .13

I  t h ink  i t ' s  impor tan t  t o  know tha t  wha t  EPA was  - -14

EPA d id  no t  come up  w i th  the  same number  as  ATSDR.   The  MRL15

i s  . 005 ,  bu t  EPA was  sugges t ing  us ing  10  fo r  va r iab i l i t y  i n16

add i t i on  to  the  10  fo r  LOAEL.   So  they  wou ld  be  a t  a  rea l l y  l ow17

number ,  . 0005 .   So  - -  pa r t  o f  t ha t ,  I 'm  su re ,  be ing  due  to  a  k ind  o f  a18

d i f fe rence  in  ph i l osophy  concern ing  an  MRL ve rsus  the  number19

t ha t  EPA was  t r y ing  to  come up  w i th .20

And I  have  to  say  I  don ' t  f ee l  I  have  the  p rec i s ion  to21



                                                           
                                                          
13

say  whe the r  30  ve rsus  10  i s  be t te r ,  and  I  ac tua l l y  bow to  you r1

exper ience  in  te rms  o f  the  l i ke l i hood  o f  e f fec ts  i n  ch i l d ren .   Bu t  I2

hope  th i s  doesn ' t  mean  we  have  to  t r y  to  re f i ne  the  consensus .3

DR.  ROBERTS:   No .   I  t h ink ,  bas i ca l l y ,  un less  peop le4

mod i f y  the i r  conc lus ions  f rom yes te rday ,  t hey  wou ld  s tand .5

Dr .  Mushak?6

DR.  MUSHAK:   M ike ,  I  have  a  p rob lem w i th  you r  l og i c7

because  yes te rday  you  made  i t  c lea r  fo r  the  reco rd  tha t  you  were8

concerned  abou t  the  p rox im i t y  o f  t hose  e f fec ts  tha t  M izu ta9

repor ted  to  ve ry  se r ious  e f fec ts ,  espec ia l l y  to  ca rd iovascu la r .   And10

I  t h ink  you  were  comfo r tab le  w i th  a  10 - fo ld  fo r  a  LOAEL to  a11

NOAEL.12

So how do  you  s t ra t i f y  ou t  an  ove ra l l  10?   I f  you  a re13

comfo r tab le  w i th  a  10  fo r  LOAEL to  NOAEL,  p resumab ly  you14

don ' t  a l l ow  any  uncer ta in ty  fo r  ch i l d ren  ve rsus  - -  i n  i n t ra -human15

var iab i l i t i es .   I  mean ,  how a re  you  s t ra t i f y ing  th i s  10?16

DR.  KOSNETT:   I  wou ld  th ink  the  10  wou ld  encompass17

bo th  fac to rs .18

DR.  MUSHAK:   Bu t  you  a re  a l ready  s t rong ly  fee l i ng19

abou t  th i s  - -  a re  you  rev i s ing  your  sense  o f  a  LOAEL to  a  NOAEL?20

DR.  KOSNETT:   I  t h ink  tha t  - -21
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DR.  MUSHAK:   I  mean ,  you  can ' t  have  i t  bo th  ways .   I f1

you  say  you  a re  comfo r tab le  w i th  a  10  fo r  a  LOAEL to  a  NOAEL,2

t hen  you  a re  say ing  you  have  no  bas is  o r  no  sense  tha t  the re  i s  any3

i n t ra - i nd i v idua l  va r i a t i on  tha t  comes  in to  the  equa t i on .4

DR.  KOSNETT:   The  10 - fo ld  fac to r  tha t  I  wou ld5

endorse ,  wh ich  concurs  w i th  wha t  ATSDR came up  w i th  i n  coming6

up  w i th  the  MRL,  encompasses  bo th  the  se r iousness  o f  t he  e f fec ts7

and ,  i n  my  op in ion ,  t he  capac i t y  fo r  i n t ra - i nd i v idua l  va r iab i l i t y .8

DR.  ROBERTS:   D r .  Smi th?9

DR.  SMITH:   I  wou ld  j us t  l i ke  to  ask  a  ques t i on  o f10

Dr .  Kosne t t  as  we l l ,  because  I  unders tand  wha t  you  a re  a rgu ing  i s11

t ha t  bas ica l l y  you  a re  pos ing  a  rea l i t y  tes t  i n  you r  exper ience  as  a12

c l i n i c i an .   Th i s  doesn ' t  seem to  pass  a  rea l i t y  t es t .13

As a  c l i n i c ian ,  wh ich  I  am no t ,  I  wou ld  l i ke  to  ask  you14

t he  ques t ion  o f ,  do  you  have  any  concerns  tha t  the re  cou ld  be15

sub t le  e f fec ts  tha t  wou ld  no t  be  obv ious  to  a  c l i n i c ian  tha t  wou ld16

j us t i f y  t he  30 - fo ld?17

Do you  have  any  wor r ies  abou t  the re  cou ld  be  more18

sub t le  e f fec ts  tha t  m igh t  no t  be  apparen t  o r  i s  tha t  no t  o f  concern19

t o  you ,  t ha t  you  fee l  t ha t ,  w i th  the  ex i s t i ng  da tabase  and  you r20

exper ience  as  a  c l i n i c ian ,  tha t  you  know i f  t he re  was  someth ing21
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t he re ,  i t  rea l l y  shou ld  have  man i fes ted  i t se l f ,  g i ven  wha t  I  ag ree1

wi th  you  i s  unques t ionab ly  subs tan t i a l  exposure  fo r  some2

i nd i v idua ls  a t  t hese  leve ls?3

DR.  KOSNETT:   I  j us t  t h ink ,  based  on  ou r  exper ience4

and  know ledge ,  tha t  the  10 - fo ld  fac to r  fo r  up  to  a  s i x -mon th  pe r iod5

wou ld  be  a  su f f i c ien t  marg in  o f  sa fe ty .6

DR.  ROBERTS:   D r .  B ruckner .7

DR.  BRUCKNER:   So  I  unders tand  wha t  you  a re8

say ing ,  you  a re  advoca t ing  the  10 - fo ld ,  t hen ,  f rom a  LOAEL to  a9

NOAEL.   Wha t  a re  you  advoca t ing  beyond  tha t  fo r  i n t ra  o r  fo r10

ch i l dhood  - -11

DR.  KOSNETT:   I  wan t  to  j us t  say  I  ag ree  w i th  10 ,12

comb in ing  a l l  t he  concerns ,  bo th  the  se r iousness  and  the13

var iab i l i t y .14

DR.  ROBERTS:   I  suppose  you  cou ld  be  two  fac to rs  o f15

t h ree ,  I  guess .   We ' re  a l l  a  l i t t l e  - -  wh ich  i s ,  f rank l y ,  a  way  to  ge t16

t he re .   I  t h ink  we ' re  a l l  p robab ly  a  l i t t l e  gu i l t y  abou t  desc r ib ing17

exac t l y  how we  go t  to  the  marg in  o f  exposure  we ' re  mos t18

comfo r tab le  w i th .19

DR.  KOSNETT:   And  peop le  can  look  a t  Bob  Benson 's20

document  and  no te  tha t  t ha t ' s  wha t  ATSDR recommends .21
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DR.  ROBERTS:   So  you  a re  bas i ca l l y  comfo r tab le  w i th1

t he i r  ra t i ona le?2

DR.  KOSNETT:   Yes .3

DR.  ROBERTS:   D r .  S te inbe rg?4

DR.  STEINBERG:   Jus t  respond ing  a l so ,  as  a  c l i n i c ian ,5

as  a  sen io r  a t tend ing  in  a  ve ry  l a rge  New York  hosp i ta l ,  c lea r l y  I6

t h ink  we  don ' t  know,  and  I  t h ink  the re  i s  a  l a rge  gap  o f7

i n fo rmat ion .   I  t h ink  the re  i s  no  - -  t he re  i s  ce r ta in l y  no  a t tend ing8

c l i n i c i an  tha t  can  te l l  me  tha t  many  o f  t he  sub t l e  e f fec t s  tha t  one9

cou ld  see  neuro log ica l l y ,  i n  neuro log ic  examina t ions ,  a t ten t ion10

de f i c i t  o r  l ea rn ing  d i sab i l i t i es ,  whe ther  any  o f  t h i s  cou ld  be11

re la ted  to  l ead  o r  me ta l s  o r  a rsen ic  o r  o the r  th ings .12

I  t h ink  i t ' s  t h i s  neu ro tox i co logy  - -  I  t h ink  i t ' s  t h i s13

neurodeve lopmenta l  gap  tha t  u rges  us  to  be  ve ry ,  ve ry ,  ve ry14

care fu l .15

The  second  reason  to  be  ve ry  ca re fu l  i s  we  c lea r l y  don ' t16

know why  many  cancers  a re  go ing  up ,  some cancers  a re  go ing17

down.   We don ' t  unders tand  th i s .   We now have  an  ins igh t  and  a18

window and  a  mechan ism o f  ac t i on  re la ted  to  a rsen ic  tha t  a l so19

f o rces  us  to  be  ve ry  cau t ious .20

Good Sc ience  i s  u rg ing  us  he re .21
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DR.  KOSNETT:   Bu t  we ' re  no t  address ing  cancer  r i sks .1

DR.  SMITH:   The  f i r s t  ques t i on  c lea r l y  answered2

neuro tox i co logy ,  and  I  don ' t  wan t  to  d i sm iss  cancer  r i sks ,  e i t he r .3

DR.  ROBERTS:   Wou ld  anyone  e l se  l i ke  to  we igh  i n  o r4

mod i f y  the i r  op in ion  i n  response  to  the  d i scuss ion  tha t  we ' ve  had5

t oday?6

Dr .  G insberg?7

DR.  G INSBERG:   I  t h ink  rea l l y  app rec ia te8

Dr .  Kosne t t ' s  v iewpo in t  f rom the  c l i n i ca l  s tandpo in t  and  tak ing  a9

l ook  a t  t he  s tud ies ,  wh ich  - -  he  has  looked  a t  t he  ep idemio logy10

da tabase  much  c lose r  than  I  have .11

I  guess  my  concern  i s  tha t  endemic  na tu re  o f  a rsen ic12

exposure  i n  ch i l d ren  i n  any  g i ven  popu la t i on  may  be ,  as  Dr .  Smi th13

was  sugges t ing ,  d i f f i cu l t  t o  tease  ou t ,  i n  e f fec t ,  a  t rue ,  quo te ,14

unexposed  cohor t .   So  I  am concerned  tha t  we  don ' t  rea l l y  have  the15

r i gh t  con t ro l  popu la t i on  to  comp le te l y  eva lua te  l ow  dose  e f fec ts .16

And g i ven  tha t  we  were  search ing  fo r  a  NOAEL s tudy17

and  we  fe l t  uncomfo r tab le  yes te rday ,  o r  a t  l eas t  some o f  us  d id  - -  I18

t h ink  Dr .  Rober t s  sa id  he  was  uncomfo r tab le  w i th  the  de f i n i t i on  o f19

t ha t  one  s tudy  as  be ing  a  NOAEL fo r  a l l  e f fec ts  - -  and  tha t  we  a re20

bas ing  th ings  on  a  LOAEL,  when  you  a re  dea l i ng  w i th  a  LOAEL,21
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you  don ' t  qu i te  know wha t  the  NOAEL i s  because  you  don ' t  know1

how low you  have  to  go  to  rea l l y  de f ine  the  c lea r  NOAEL.   And2

g iven  the  unce r ta in t i es  i n  ep idemio logy  s tud ies  abou t  a  t rue3

unexposed  g roup ,  I  wou ld  j us t  s t i ck  w i th  my  30 - fo ld  fac to r .4

DR.  ROBERTS:   Has  anyone  changed  the i r  op in ion5

f rom yes te rday?6

Dr .  Smi th?7

DR.  SMITH:   I  guess ,  fo r  the  reco rd ,  I  neve r  vo i ced  my8

op in ion  yes te rday .9

DR.  ROBERTS:   Then  you  have  the  oppor tun i t y  to10

we igh  in  now.11

DR.  SMITH:   I  am comfo r tab le  w i th  ge t t i ng  to  the  30X12

uncer ta in ty  fac to r  us ing  the  10  and  3 ,  as  we 've  desc r ibed .   Bu t  I  am13

unse t t l ed  by  Dr .  Kosne t t ' s  observa t i ons .   Bu t ,  never the less ,  I  s t i l l14

f ee l  comfo r tab le  w i th  a  30 - fo ld  uncer ta in ty  fac to r  as  l ong  as  we15

recogn ized  i t ' s  be ing  in te rp re ted  and  used  in  the  t yp i ca l  we  use16

RFDs fo r  sho r t - te rm exposure ,  tha t  be ing  a  neg l i g ib le  r i sk  o f  any17

de le te r ious  e f fec t  f rom tha t  so r t  o f  exposure  w indow,  and  tha t  we18

don ' t  an t i c ipa te  any  so r t  o f  necessary  e f fec t  immed ia te l y  above19

t ha t  l eve l .20

DR.  ROBERTS:   D r .  Mushak?21
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DR.  MUSHAK:   I 'm  comfo r tab le  w i th  a  30  fac to r .   I1

t h ink ,  M ike ,  tha t  a  l o t  o f  t he  absence  s tud ies  tha t  show subacu te ,2

subchron ic  e f fec ts  have  been  k ind  o f  dea l t  w i th  s imp ly  on  the  bas is3

o f  samp le  s i ze  to  show these  e f fec ts .   I  mean ,  Ande lman  (ph )  and4

h is  co  worke rs  a t  P i t t sbu rgh  addressed  bo th  cancer  i ssues  and ,  I5

t h ink ,  non -cancer  i ssues .   Sma l l  popu la t i ons  make  i t  d i f f i cu l t  t o6

see  these  e f fec t s .7

So,  you  know,  absence  o f  ev idence  i s  no t  ev idence  o f8

absence .9

DR.  ROBERTS:   Anyone  e l se  wan t  to  we igh  i n  on  th i s?10

Hear ing  no  o the r  comments  - -  D r .  Ba tes?11

DR.  BATES:   Th is  i s  more  o f  a  ques t i on .   Pe rhaps  i t12

shou ld  be  d i rec ted  to  the  EPA.   Bu t  I  j us t  wan ted  wha t  a re  the13

prac t i ca l  imp l i ca t i ons  o f  se t t i ng  th i s  l eve l?14

I  unders tand  and  I  sympa th i ze  w i th  wha t  M ichae l15

Kosne t t  i s  say ing ,  a l t hough ,  i n  tox i co log i ca l  p r i nc ip les ,  I  k i nd  o f16

go  a long  w i th  the  30 - fo ld  marg in .   Bu t  t he re  seems to  be  a  b i t  o f  a17

conundrum here ,  a lmos t  a  con f l i c t  be tween  the  leve l  wh ich  we  a re18

propos ing  and  poss ib le  p rac t i ca l  imp l i ca t i ons .   Bu t  maybe  tha t ' s19

no t  the  case .   And  I 'm  jus t  wonder ing  whe the r  EPA cou ld  te l l  us  a20

b i t  more  abou t  wha t  the  imp l i ca t i ons  a re .21
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DR.  EDWARDS:   Because  we  haven ' t  ac tua l l y1

genera ted  r i sk  numbers  ye t ,  i t ' s  d i f f i cu l t  t o  say  exac t l y  wha t  the2

imp l i ca t i ons  wou ld  be .   And  i t  pa r t l y  w i l l  depend  upon  wha t  the3

pane l  recommends  w i th  respec t  t o  de te rm in i s t i c  ve rsus4

probab i l i s t i c  t ype  assessmen ts  fo r  t hese  sho r t - te rm and5

immed ia te - te rm exposures .   Bu t ,  obv ious l y ,  I  t h ink  you  unders tand6

t ha t  t he  l ower  the  va lue  i s ,  t he  more  ch i l d ren  w i l l  appear  to  be  a t7

r i sk  i n  ou r  es t ima tes  when  we do  tha t .8

And  i f  i t ' s  a  de te rm in i s t i c  es t ima te ,  i t  cou ld  be  used9

more  l i ke  a  - -  you  know,  a lmos t  l i ke  a  yes /no  t r i gge r  tha t ' s10

un l i ke l y  t o  happen  because  we  do  d i scuss  uncer ta in t i es .   Bu t  you11

see  wha t  I  mean .12

DR.  ROBERTS:   D r .  Hopenhayn-R ich?13

DR.  HOPENHAYN-RICH:   I  wan t  to  j us t  vo i ce  my14

op in ion  suppor t i ng  wha t  Dr .  Ba tes  says  o r  maybe  jus t  expand ing  i t15

a  l i t t l e  b i t  o r  c l a r i f y i ng  i t ,  t ha t  I  am no t  su re  e i the r  o f  t he  p rac t i ca l16

imp l i ca t i ons  o f  se t t i ng  a  sa fe ty  l im i t  f o r  CCA exposure  fo r  s i x17

months  o r  l ess  because  I  can ' t  imag ine  ch i l d ren  be ing  exposed  to18

p layg rounds  fo r  on l y  tha t  l im i ted  amoun t  o f  t ime .19

DR.  ROBERTS:   I t  i s  k ind  o f  a  d i f f e ren t  ques t i on .   And20

maybe  no t  to  answer  fo r  the  agency ,  bu t  as  Dr .  Kosne t t  po in ted  ou t21
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i n  h i s  read ing  f rom the  ATSDR,  when  you  exceed  th i s ,  i t  doesn ' t1

necessar i l y  mean  tha t  t he re  a re  hea l th  e f fec t s ,  bu t  wha t  i t  does  i s  i t2

t r i ggers  a  c loser  examina t i on  o f  t he  s i t ua t i on .3

Al te rna t i ve l y ,  i f  t he  exposures  a re  l ess  than  tha t ,  i t ' s4

conc luded  tha t  t he re  i s  no  s ign i f i can t  p robab i l i t y  o f  any  harm.5

Dr .  Benson ,  d id  I  s ta te  tha t  reasonab ly  co r rec t l y .6

DR.  BENSON:   Yes .   Bu t  l e t  me answer  the  ques t i on7

t ha t  D r .  Ba tes  posed  abou t  the  p rac t i ca l  imp l i ca t i ons .   I n  reg ion  8 ,8

i f  you  take  the  va lue  tha t  you  de r i ved  yes te rday  in  a  res iden t ia l9

scenar io  fo r  a  15 -k i l og ram ch i l d ,  every  res iden t ia l  s i t e  i n10

met ropo l i t an  Denver  and  p robab ly  mos t  c i t i es  i n  reg ion  8  a re11

acu te l y  po i sonous  to  tha t  ch i l d .12

And a l l  t he  way  f rom Denver  to  Kansas  no r th  to13

Canada .14

DR.  ROBERTS:   D r .  Vu .15

DR.  VU:   I  j us t  wan ted  to  c la r i f y  - -  t o  add  a l so  wha t16

Dr .  Benson  and  Dr .  Edwards  exp la ined .   The  marg in  o f  exposure17

concep t  wou ld  he lp  the  agency  to  de te rm ine  wh ich  k ind  o f18

exposure  scenar io  wou ld  p rov ide  more  r i sk  than  o the rs ,  and  then19

make  a  j udgment  w i th  regard  to  the  use  and  wha teve r .   So  i t ' s  no t20

necessar i l y  a  f i n i t e  th ing ,  as  Dr .  Edwards  exp la ined  .21
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So i f  we ' re  go ing  to  compare  d i f f e ren t  exposure1

scenar ios ,  p layg round  se t t i ng ,  wha t  k ind  o f  r i sk  m igh t  be2

assoc ia ted  long - te rm,  sho r t - te rm,  wha teve r  - -  and  those  a re  th ings3

t ha t  t he  agency  w i l l  cons ider  when  we a re  go ing  to  assemb le  a l l4

t he  i n fo rmat ion  and  deve lop  a  r i sk  assessment .5

DR.  ROBERTS:   D r .  Smi th?6

DR.  SMITH:   I 'm  no t  go ing  to  go  the re .7

DR.  ROBERTS:   Thank  you .8

Dr .  C lewe l l ?9

DR.  CLEWELL:   I  am.   I  f ee l  l i ke  I  j us t  s l i d  down a10

s l i ppe ry  s lope  wh i l e  somebody  was  ho ld ing  my  hand  say ing ,  i t ' s11

okay ,  when  you  ge t  t o  the  bo t tom you  w i l l  f ee l  j us t  f i ne .12

So wha t  you  a re  te l l i ng  me  now i s  tha t  we ' re  fa l l i ng13

i n to  the  same t rap  tha t  t he  NAS - -  o r  was  i t  t he  SAB?  The  ones14

who sa id  tha t  the re  were  so  many  hundreds  o f  t housands  o f15

ch i l d ren  tha t  were  p robab ly  a l ready  a f fec ted  by  me thy l  mercu ry .  16

You know,  I  don ' t  wan t  to  say  tha t  a l l  o f  t he  ch i l d ren  in  Denver17

are ,  you  know,  acu te l y  i n tox i ca ted .18

Th is  i s  a  fa i r l y  common p rob lem,  ac tua l l y  - -  o r  a  no t19

uncommon p rob lem in  r i sk  assessment ,  t ha t  wha t  seemed l i ke  ve ry20

reasonab le  uncer ta in ty  fac to rs  pu t  you  in  a  p lace  where  you ' re21
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e i the r  be low  the  m in imum essen t i a l  da i l y  requ i remen t  o r  i n  a1

reg ion  where  you  cons ide r  i t  t o  be  fa i r l y  l ud i c rous  tha t  you  wou ld2

sugges t  tha t  the re  be  hea l th  e f fec ts ,  and  I 'm  beg inn ing  to  see  the3

po in t  t ha t  D r .  Kosne t t  was  t r y ing  to  make .4

Unfo r tuna te l y ,  t hese  numbers  can  be  used  as  b ib le5

gospe l ,  t ou ted  i n  the  med ia ,  and  the  nex t  t h ing  you  know i s  Denver6

papers  a re  say ing  tha t  a l l  o f  ou r  ch i l d ren  a re  - -  so  I  t h ink  one  o f7

t he  th ings  we  may  have  no t  fu l l y  cons ide red  i s  the  fac t  we ' re  no t8

j us t  ask ing  how much  can  a  ch i l d  be  exposed  to  by  a  p layg round ,9

because  peop le  w i l l  be  fo ld ing  in  the  d ie ta ry  and  d r ink ing  wa te r10

exposures .   And  d ie ta ry  be ing  5  o r  so  and  d r ink ing  wa te r ,  i n  some11

p laces ,  be ing  20  o r  so ,  t ha t  doesn ' t  l eave  much  room.12

So I 'm  jus t  uncomfo r tab le .   I  don ' t  know wha t  the13

so lu t i on  i s ,  bu t  I  have  a  g rea t  dea l  o f  d i scomfo r t  w i th  someone14

t ak ing  a  number  tha t  I  ag reed  w i th  and  then  coming  to  conc lus ions15

t ha t  I  wou ld  ve ry  se r ious ly  d i sag ree  w i th .   We sca re  peop le  enough16

wi th  th ings  tha t  a ren ' t  r ea l l y  go ing  to  harm them.17

DR.  ROBERTS:   D r .  Benson ,  l e t  me  jus t  ask  you  to  - -  I18

j us t  was  do ing  a  qu ick  ma th  i n  my  head .   I  t h ink  th i s  number  wou ld19

co r respond  to  abou t  100  pa r t s  pe r  m i l l i on  i n  so i l .   I s  mos t  o f20

Denver  ove r  100?21
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DR.  BENSON:   Typ ica l  backgrounds  in  reg ion  8  va ry1

be tween  maybe  5  to  20  m i l l i g rams  per  k i l og ram so i l .   Somet imes2

l ess ,  somet imes  more .3

DR.  ROBERTS:   We l l ,  I  was  go ing  to  say  tha t  - -  j us t4

k ind  o f  runn ing  the  numbers  qu ick l y  i n  my  head ,  the  number  tha t5

we had  so r t  o f  se t t l ed  on  w i th  - -  some fo l ks  though t  the  30  marg in6

o f  exposure  wou ld  co r respond ,  I  be l i eve ,  to  abou t  100  pa r t s  pe r7

mi l l i on  i n  so i l .8

DR.  CLEWELL:   A re  you  sub t rac t i ng  d r ink ing  wa te r9

and  food  exposure?10

DR.  ROBERTS:   No .   I 'm  jus t  bas ing  i t  on  a  s t ra igh t11

propor t i on .   I  know wha t  the  number  i s  fo r  the  ch ron ic  re fe rence12

dose ,  and  I 'm  jus t  us ing  a  mu l t i p l i e r  f o r  t h i s  re fe rence .13

So I  t h ink  we  ough t  to  th ink  abou t  those  k inds  o f14

ca lcu la t i ons  and  imp l i ca t i ons ,  bu t  un fo r tuna te l y ,  I 'm  no t  su re  we15

have  t ime  to  do  tha t  t h i s  morn ing .16

DR.  G INSBERG:   Th is  i s  a  good  seque  in to  ou r  nex t17

ques t ion .   Were  you  th ink ing  i n  te rms  o f  a  re la t i ve  b ioava i l ab i l i t y18

o f  a rsen ic  i n  so i l ?   Because  I  don ' t  know i f  D r .  Benson  uses  one  o f19

50  pe rcen t ,  25  pe rcen t  o r  wha teve r  when  you  d id  you r  though t20

process  abou t  Denver  i n  K .C . ' s  so i l  - -  and  I  don ' t  know i f  you21
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f ac to red  tha t  i n ,  bu t  I  know tha t  i t ' s  f a i r l y  new in  the  r i sk1

assessmen t  th ink ing  abou t  a rsen ic  i n  so i l .2

DR.  ROBERTS:   I  d id  no t ,  bu t  I  don ' t  know tha t3

we ' re  - -  ra the r  than  seque  in to  number  2 ,  I  wan t  to  ge t  c losu re  on4

number  1  ve ry  soon .5

Dr .  So lo -Gabr ie le?6

DR.  SOLO-GABRIELE:   I  j us t  wan ted  to  fo l l ow  up7

wi th  wha t  Dr .  G insberg  had  sa id .   Tha t ' s  wha t  I  had  in  m ind  was ,8

even  though  you  have  a rsen ic  i n  so i l ,  i s  i t  a t  a l l  ava i l ab le  fo r9

consumpt ion?10

DR.  BENSON:   The  ca l cu la t i on  tha t  I  d id  l as t  n igh t11

i nc luded  a  re la t i ve  b ioava i l ab i l i t y  o f  50  percen t ,  wh ich  i s  t he12

measured  va lue  i n  the  s i t e  i n  met ropo l i t an  Denver  f rom severa l13

hundred  ya rds .   We l l ,  i t  was  a  compos i te  samp le .14

DR.  ROBERTS:   D r .  Smi th?15

DR.  SMITH:   I  don ' t  t h ink  we  rea l l y  need  to  even  ge t16

i n to  tha t  deba te  because  the re  a re  p len ty  o f  peop le  w i th  exposures17

above  tha t  f rom d r ink ing  wa te r ,  you  know,  fo r  Dr .  Kosne t t  t o  make18

h is  po in t .   So  I  rea l l y  t h ink  the  fundamenta l  i ssue  i s  j us t  how do19

you  wan t  to  dea l  w i th  th i s  rea l i t y  check  he  i s  pos ing  to  us?20

And  the  rea l  ques t i on  i s  whe ther  o r  no t  t ha t  rea l i t y21
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check  i s  su f f i c ien t  to  cause  anyone  to  wan t  to  move  f rom the  30X1

t ha t  we  have  a l ready  d i scussed .2

DR.  ROBERTS:   D r .  Chou?3

DR.  CHOU:   I  t h ink  we ' re  fac ing  an  unusua l  dec is ion4

here  because  in  the  no rma l  p rac t i ce  o f  r i sk  assessment ,  we  look  a t5

t he  sc ien t i f i c  da ta ,  t hen  we  do  the  regu la r  sa fe ty  fac to r  p rac t i ce ,6

and  tha t ' s  wha t  we  d id  l as t  n igh t ,  and  we  dec ided  to  use  30 .   And7

t hen  the  rea l i t y  check  i s  a  ve ry  d i f f e ren t  i ssue  than  many  o f  us8

never  faced  be fo re .9

The  ques t i on  I  ask  myse l f  i s ,  j us t  because  the re  i s  more10

arsen ic  ou t  the re  i n  the  food  o r  i n  the  d r ink ing  wa te r ,  a re  we  go ing11

t o  make  a  d i f f e ren t  sc ien t i f i c  dec is ion?   And  tha t ' s  why  I  wha t  I12

have  been  s t rugg l i ng  w i th .13

I  t h ink  th i s  th ing  becomes  so r t  o f  l i ke  a  po l i cy  o r  a14

parad igm,  r i sk  assessment  pa rad igm i ssue .   You  know,  a re  we15

go ing  to  sw i t ch  to  a  regu la r  p rac t i ce  pa rad igm fo r  a rsen ic?16

Tha t ' s  the  ques t ion  I  ask  myse l f .17

DR.  ROBERTS:   Le t  me ask  th i s .   Le t  me pos t  t o  i t  t he18

pane l  t h i s  way .19

We have  had  some d i scuss ion  on  th i s  i ssue  th i s20

morn ing .   The  ques t ion  i s ,  i s  a  LOAEL o f  .05  reasonab le  and  a21
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reasonab le  po in t  upon  wh ich  to  base  marg in  o f  exposure  ana lys i s ,1

and  wha t  wou ld  you r  marg in  o f  exposure  be .2

Has  anyone  heard  any th ing  tha t  wou ld  cause  them to3

e i the r  now make  a  dec is ion  tha t  they  hadn ' t  made  be fo re  o r  to4

change  the i r  dec i s ion?5

MR.  CLEWELL:   We l l ,  I  wou ld  l i ke  to  j ump ove r  on to6

t he  10  s ide .7

DR.  ROBERTS:   Okay .   Tha t ' s  f i ne .8

Dr .  Mushak?9

DR.  MUSHAK:   I  t h ink  tha t ,  be fo re  we  look  a t  t h i s10

i s sue  o f  whe ther  m inds  a re  changed  o r  no t ,  I  t h ink  rea l i t y  checks11

are  rea l l y  a  separa te  i ssue ,  and  we ' re  a t  t he  case  tha t  we  then  fac to r12

i n  rea l i t y  checks .   We ' re  back  to  where  the  NAS was  w i th  rea l i t y13

checks  fo r  how much  in te rna l  and  sys temic  cancers  we  shou ld  have14

wi th  d r ink ing  wa te r .15

The  fac t  rema ins  tha t  you  can  a lways  do  s i te -spec i f i c16

or  a rea-spec i f i c  rea l i t y  checks  tha t  t end  to  con t rad i c t  a  r i sk17

assessmen t  mode l .18

And th i s  i s  no  d i f f e ren t  t han  wha t  t he  academy has19

been  wres t l i ng  w i th  w i th  t he  U .S .  p i c tu re  fo r  a rsen i c -assoc ia ted20

cancers .21
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So I  t h ink  tha t ' s  a  separa te  i ssue .   There  a re  separa te1

con fe rences  tha t  cou ld  p robab ly  be  he ld  on  tha t ,  and  I  t h ink  tha t2

t ha t  ough t  no t  t o  co lo r  peop le ' s  j udgmen t .   Th i s  hopp ing  o f  some3

peop le  a l l  ove r  t he  p lace  w i th  sa fe t y  marg ins  I  t h i nk  i s  a  b i t4

unse t t l i ng  because  I 'm  no t  qu i te  c lea r  wha t  the  bas is  o f  t ha t  i s .5

DR.  ROBERTS:   I  rea l l y  j us t  wan t  comments  f rom6

f o l ks  - -  no t  on  the  ph i l osoph ica l  i ssues ,  bu t  have  we  su f f i c ien t l y  - -7

have  we  had  enough  d i scuss ion  tha t  we  can  pu t  toge the r  some inpu t8

on  the  spec i f i c  ques t ion ,  number  1?9

DR.  SMITH:   Fo r  the  reco rd ,  I  wou ld  l i ke  to  say  I10

rema in  i n  the  30X camp.   However ,  I  wou ld  l i ke  to  s t rong ly11

encourage  the  agency  to  a t t empt  i n  any  way  they  can  to  fo l l ow  up12

on  Dr .  Kosne t t ' s  concerns  and  f i nd  ou t  i f  t he re  i s  any  emp i r i ca l13

da ta  to  he lp  gu ide  us .14

DR.  ROBERTS:   Okay .   W i th  tha t ,  l e t ' s  move  on  to15

ques t ion  number  2 .16

Dr .  McMahon ,  wou ld  you  read  the  ques t ion  fo r  the17

pane l ,  p lease .18

DR.  McMAHON:   Yes .   Thank  you ,  Dr .  Rober ts .   Our19

second  to  the  ques t i on  to  the  pane l ,  as  was  a l l uded  to ,  dea ls  w i th20

t he  re la t i ve  b ioava i l ab i l i t y  o f  i no rgan ic  a rsen ic  f rom so i l .21
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Our  ques t i on  reads :   P lease  comment  on  the  cho i ce  o f1

t h i s  da ta  se t ;  t ha t  i s ,  t he  da ta  o f  D r .  Rober ts ,  us ing  a  va lue  o f  252

percen t  b ioava i l ab i l i t y  f o r  rep resen ta t i on  o f  t he  re la t i ve3

b ioava i l ab i l i t y  o f  i no rgan ic  a rsen ic  f rom inges t i on  o f4

arsen i c -con tam ina ted  so i l .5

Please  d i scuss  the  s t reng ths  and  weaknesses  o f  t he6

se lec ted  da ta ,  and  a l so  p rov ide  an  exp lana t ion  as  to  whe the r  th i s7

25  percen t  va lue  i s  app rop r ia te  fo r  es t ima t ion  o f  b ioava i l ab i l i t y  i n8

ch i l d ren .9

DR.  ROBERTS:   D r .  Ba tes ,  can  you  lead  o f f  ou r10

d iscuss ion  on  tha t  t op i c .11

DR.  BATES:   I  t h ink  Dr .  Kosne t t  i s  go ing  to  - -12

DR.  ROBERTS:   D r .  Kosne t t ,  wou ld  you  lead  o f f  ou r13

d iscuss ion  on  th i s  ques t i on?14

And be fo re  you  do ,  Dr .  B ruckner  has  to  l eave  the  pane l15

shor t l y ,  and  i t ' s  impor tan t  t ha t  I  guess  we  ge t  h i s  comments  i n to16

t he  reco rd  be fo re  he  takes  o f f .17

Would  you  ob jec t  i f  he  made  h i s  comments  ve ry18

qu ick l y?19

DR.  KOSNETT:   No .   P lease  go  ahead .20

DR.  BRUCKNER:   The  f i r s t  ques t i on  I  wou ld  l i ke  to21
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address  i s  a  l i t t l e  b i t  d i f f e ren t .   I 'm  a  l i t t l e  b i t  conce rned  abou t1

your  assumpt ion  o f  100  pe rcen t  ava i l ab i l i t y  f rom,  l e t ' s  j us t  say ,2

t he  so lub le  sa l t s  o f  sod ium a rsena te .   I 'm  jus t  l ook ing  back  a t  some3

o f  the  da ta .4

Some o f  t he  human  s tud ies  by  Buche t  and  some o f  t he5

o the rs  - -  i t  l ooks  l i ke  the  numbers  i n  humans  va ry  f rom abou t  55  to6

80  pe rcen t .   And  then  w i th  the  two  monkey  s tud ies  we  have  by7

Rober ts  and  by  F reeman,  we ' re  l ook ing  a t  68  pe rcen t  and  748

percen t .9

And then ,  f rom Dr .  Aposh ian ,  we  heard  10  to  2010

percen t ,  a l t hough  I  do  have  some concerns  abou t  - -  one  we  ta l ked11

abou t  be fo re ,  b i l i a ry  exc re t i on  may  have  a f fec ted  tha t  one .   He  was12

say ing  10  to  20  pe rcen t  abso rp t i on .13

I  guess  my  po in t ,  summing  i t  up  he re ,  i s  t ha t  t he  da ta14

don ' t  suppor t  a  100  pe rcen t  assumpt ion .15

And  ava i l ab i l i t y  f rom so i l ,  I  t h ink  the  th ing  tha t  s t r i kes16

a l l  o f  us ,  p robab ly ,  i s  t he  va r iab i l i t y  t ha t  we  have  in  those17

es t imates .   There ' s  no t  rea l l y  t he  cons i s tency .18

There  i s  cons i s tency ,  I  guess ,  i n  the  two  p r imate19

s tud ies .   One ,  I  t h ink ,  shows  14  to  19  pe rcen t ;  and  the  o the r ,  11  to20

25  pe rcen t .   O f  cou rse ,  the  who le  po in t  i s  i n  wha t  fo rm i s  the21



                                                           
                                                          
31

arsen ic  i n?   Wha t  sou rce  - -  we  have  on ly  l ooked  a t  a  ve ry  l im i ted1

number  o f  uncharac te r i zed  so i l s ,  so  the re  i s  an  i nc red ib le2

var iab i l i t y ,  i nc red ib le  i ncons i s tency .3

The on ly  cons is tency  I  see  i s  rea l l y  i n  the  two  p r imate4

s ta tes  where  the  va lues  don ' t  va ry  tha t  d i f f e ren t l y .   So  I  j us t  - -  I5

guess ,  we  have  the  Rodr iguez  s tudy  in  the  sw ine ,  3  to  43  pe rcen t6

wh ich  j us t  shows ,  aga in ,  va r i ab i l i t y .7

I  guess  I 'm  mos t  comfo r tab le  w i th  the  two  p r imate8

s tud ies .   Bu t ,  aga in ,  I 'm  ve ry  concerned  because  those  a re  so9

l im i ted  i n  numbers  o f  so i l s ,  numbers  o f  an ima ls ,  numbers  o f10

samp les .11

Jus t  one  o the r  ques t ion .   My  a rea  i s  more  o r  l ess  - -  I12

t h ink  the  reason  I 'm  he re  i s  pharmacok ine t i cs  i n  i n fan ts ,  ch i l d ren ,13

j uven i l es  and  adu l t s .   I t  appears  we  don ' t  have  any  in fo rmat ion  on14

re la t i ve  pharmacok ine t i cs ,  t he  ch i l d  ve rsus  the  adu l t .   We don ' t15

know whe the r  the re  i s  a  d i f f e rence  in  me thy la t i on .   I  guess  we ' re16

no t  rea l l y  su re  i f  me thy la t i on  i nc reases  o r  dec reases  tox i c i t y .17

And I  j us t  wan ted  to  pu t  i n  a  s t rong  u rge  tha t  the re  be  a18

h igh  research  p r io r i t y  j us t  t o  l ook  and  see  i f  t he  k ine t i cs  and19

metabo l i sm and  t i ssue  depos i t i on  and  tox i c i t y ,  i n  tu rn  - -  I  don ' t20

see  any  tox i c i t y  s tud ies  even  in  an  an ima l  mode l  be tween ,  you21
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know,  j uven i l es  and  adu l t s .   So  I  j us t  wou ld  l i ke  to  say  tha t ' s1

rea l l y  a  b lack  box ,  wh ich  rea l l y  needs  some research .2

DR.  ROBERTS:   Thank  you ,  D r .  B ruckner .3

Dr .  Kosne t t  wou ld  you  qu ick l y  g i ve  us  you r  comments?4

DR.  KOSNETT:   I  t h ink  an  a rea  in  wh ich  the re  i s5

genera l  sc ien t i f i c  consensus  i s  t ha t  t he re  i s  a  l a rge  number  o f6

phys ica l ,  chemica l  and  b io log ica l  f ac to rs  tha t  impac t  the  ex ten t  o f7

gas t ro in tes t i na l  abso rp t i on  o f  a  subs tance ,  such  as  meta l ,  i n  so i l8

re la t i ve  to  the  abso rp t i on  o f  t he  same subs tance  i f  i t  was  i n9

so lu t i on .10

And chemica l  f ac to rs  a re  man i fo ld ,  i nc lud ing  the11

molecu la r  fo rm,  t he  a rsen i c  spec ies ,  t he  na tu re  o f  t he  chemica l  and12

phys ica l  i n te rac t i on  w i th  the  cons t i t uen ts  o f  t he  so i l  ma t r i x ,13

whethe r  i t ' s  chemica l l y  bound ,  absorbed ,  comp lexed ,14

encapsu la ted ,  t he  s i ze  pe rox id i ,  compac t i on  and  su r face  a rea  o f  t he15

arsen ic -con ta in ing  so i l  pa r t i cu la tes .16

And  the re  a re  a  number  o f  b io log i ca l  f ac to rs  as  we l l :  17

Spec ies -spec i f i c  me tabo l i sm;  phys ica l  cond i t i on  o f  t he  an ima l  a t18

t he  t ime  o f  i nges t i on  - -  an ima l  i nc lud ing  a  human ;  the  e f fec t  o f19

drugs ;  phys i ca l  s t ress ;  t ox ins ;  nu t r i t i ona l  pe r tuba t ions ;  d i sease20

s ta tes ;  t he  p resence  o f  o the r  i nges ted  food ,  whe the r  i t ' s  g i ven  on21
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an  empty  s tomach  o r  no t ;  whe the r  the re  a re  o the r  d rugs  o r  o the r1

subs tances  in  the  in tes t i na l  t rac t  and ,  i n  some cases ,  as  you2

ment ioned ,  the  age  o f  t he  - -  o r  the  deve lopmenta l  s tage  o f  t he3

an ima l .4

And ano the r  key  fac to r  i s  the  dose  reg imen  in  wh ich5

i t ' s  admin i s te red .   Fo r  examp le ,  t he  abso lu te  b ioava i l ab i l i t y  i n6

t e rms  o f  pe rcen t  o f  t he  admin is te red  dose  cou ld  va ry  depend ing  on7

whether  i t ' s  admin i s te red  as  a  s ing le  l a rge  bo lus  o r  whe ther  i t ' s  t he8

same amoun t ,  ove ra l l  amoun t  i s  g i ven  in  sma l le r  d i v ided  doses .9

And because  o f  t h i s  va r iab i l i t y ,  bo th  f rom the  aspec ts10

o f  t he  so i l  and  the  mat r i x  i n  wh ich  the  a rsen ic  i s  p resen t  and11

hos t -spec i f i c  fac to rs  and  because  o f  some l im i ta t i ons  and12

uncer ta in t i es  i n  the  ex i s t i ng  s tud ies ,  I  t h ink  i t  wou ld  be  - -  I  don ' t13

t h ink  tha t  t he  s tud ies  c i t ed  by  EPA in  the  mate r ia l  t hey  p rov ided14

a f fo rds  us  a  su f f i c ien t  bas is  fo r  es tab l i sh ing  a  re la t i ve15

b ioava i l ab i l i t y  o f  25  percen t  f o r  a rsen ic  i n  so i l  as  a  consequence16

o f  CCA- re la ted  re lease .17

And in  te rms  o f  the  spec i f i c  aspec ts  o f  t he  s tudy ,  one18

o f  the  key  ma jo r  concerns  I  had  w i th  the  s tudy  by  Rober ts ,  e t  a l . ,19

and  F reeman ,  e t  a l . ,  i s  t he  fac t  t ha t  i t  d id  no t  s imu la te  to  a20

reasonab le  degree  the  re la t i ve l y  l ow  dose  repea ted  hand- to -mou th21
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behav io r  o f  ch i l d ren  w i th  respec t  t o  the i r  i nges t i on  o f  so i l .1

The  a rsen i c  concen t ra t i ons  used  i n  t hose  s tud ies2

ranged  f rom a  low  o f  101  to  h igh  o f  743  pa r t s  pe r  m i l l i on  wh ich ,3

based  on  d i scuss ions  we  had  yes te rday ,  appear  re la t i ve l y  h igh4

compared  to  t hose  tha t  had  been  measured  i n  t he  v i c i n i t y  o f5

CCA- t rea ted  s t ruc tu res  i n  ch i l d ren ' s  p layg rounds .6

And  a l so ,  i n  the  s tud ies  i n  ques t i on  by  Rober t s ,  e t  a l . ,7

and  F reeman ,  the  so i l  was  i n t roduced  in to  the  tes t  monkeys  i n  a8

s ing le  h igh  dose  bo lus .   Fo r  examp le ,  i n  the  s ing le  so i l  samp le  tha t9

i s  i n  t he  Rober t s  s i t e ,  wh ich  i s  c i t ed  as  coming  f rom a  wood10

t rea tmen t  s i t e ,  i t  can  be  ca l cu la ted  tha t  t he  so i l -assoc ia ted  a rsen i c11

dose  o f  . 3  m i l l i g rams  pe r  k i l og ram o f  body  we igh t  was  ach ieved  by12

admin is te r ing  to  a  th ree -k i l og ram monkey  a  s ing le  o ra l  dose  o f13

9 ,000  m i l l i g rams  o f  so i l .14

I n  l i ke  manner ,  i n  the  F reeman s tudy ,  monkeys  wh ich15

weighed  be tween  two  to  th ree  k i l og rams  were  g i ven  s ing le  o ra l16

doses  o f  3 ,000  to  4 ,500  m i l l i g rams  o f  so i l ,  con ta in ing  410  pa r t s17

per  m i l l i on  a rsen ic .18

And I  t h ink ,  under  those  c i r cums tances ,  when  you  have19

a  h igh -mass  s ing le  bo lus ,  i t  cou ld  cause  the  re la t i ve20

b ioava i l ab i l i t y  t o  appear  l ower  than  i t  ac tua l l y  m igh t  be .21
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I n  fac t ,  I  t h i nk  the re  i s  reasonab le  con f i dence  tha t  had1

t he  same amoun t  been  g i ven  in  sma l le r  d i v ided  doses  o r  the  same2

concen t ra t i on  been  g i ven  i n  sma l l e r  doses ,  t he  b ioava i l ab i l i t y3

wou ld  be  h igher .4

I  t h ink  the re  i s  a l so  s ign i f i can t  uncer ta in t y  used  i n  the5

ava i l ab le  da tabase .   Spec i f i ca l l y ,  t he  s tud ies  by  Rober ts ,  e t  a l . ,6

and  F reeman,  e t  a l . ,  re f l ec t  t he  charac te r  o f  t he  a rsen i c  i n  t he  so i l7

mat r i ces  encoun te red  in  the  v i c in i t y  o f  CCA con tamina t ion  a t  a8

p layg round .9

Al though  we  have  tha t  s ing le  so i l  samp le  f rom the10

i nves t i ga t i on  by  Rober t s ,  e t  a l . ,  as  i den t i f i ed  as  coming  f rom a11

wood  t rea tmen t  s i t e ,  t he  samp le  was  no t  cha rac te r i zed  fu r the r .  12

And we  don ' t  know whe the r  the  a rsen ic  i n  tha t  so i l  m igh t  have13

resu l ted  f rom d i rec t  sp i l l age  o f  raw  CCA p roduc t  on to  the  so i l14

ra the r  t han  the  l each ing  o f  a rsen i c  f rom a  wea thered  p iece  o f  CCA15

wood .16

And even  had  i t  been  re f l ec t i ng  l each ing  f rom17

weathe red  wood ,  the  charac te r i s t i cs  o f  t he  so i l  i n  tha t  pa r t i cu la r18

area  cou ld  - -  we  have  ve ry  l ow  con f idence ,  I  t h ink ,  t ha t  tha t  wou ld19

be  rep resen ta t i ve  o f  t he  so i l  ma t r i x  e l sewhere  a round  the  coun t ry .20

There  a re  some add i t i ona l  fac to rs  as  we l l ,  and  these21
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per ta in  to  the  an ima l  mode l .   The  an ima l  i s  a  p r imate  mode l ,  and1

a l though  tha t  may  have  ce r ta in  s t reng ths  w i th  respec t  to  the  fac t2

t ha t  humans  a re  p r ima tes  as  we l l ,  obv ious l y ,  i t ' s  o f  no te  tha t3

cer ta in  non-human p r ima tes  ac tua l l y  have  a  me tabo l i sm o f  a rsen ic4

t ha t  m igh t  be  subs tan t i a l l y  d i f f e ren t  t han  tha t  o f  humans .5

For  examp le ,  the  marmose t  monkey ,  wh ich  i s  a  New6

Wor ld  monkey ,  l i ke  the  monkeys  used  in  these  s tud ies ,  i s7

no tewor thy  fo r  no t  me thy la t i ng  a rsen ic  a t  a l l  and  fo r  hav ing  a8

phase  o f  re ten t ion  o f  a rsen ic  wh ich  i s  subs tan t ia l l y  l onger  than9

t ha t  o f  humans .10

And the  fou r -day  u r i ne  co l l ec t i ons  tha t  were  used  i n11

t h i s  s tudy  to  ob ta in  the  amoun t  o f  a rsen ic  exc re ted  in  the  u r ine12

cou ld  conce ivab ly  no t  be  su f f i c i en t  i n  th i s  s ing le  dose  mode l  t ha t13

was  used .14

I n  add i t i on ,  I  t h ink ,  a l though  I  can ' t  say  ce r ta in l y ,  t ha t15

t he  magn i tude  o f  any  e f fec t  t ha t  i t  m igh t  have  - -  I  t h ink  the re  has16

t o  be  some concern  tha t ,  i n  t h i s  pa r t i cu la r  mode l ,  pa r t i cu la r l y  i n17

t he  mode l  by  Dr .  Rober ts  and  co l l eagues ,  the  an ima l  was18

admin is te red  the  dose  under  genera l  anes thes ia  and  du r ing19

i n tuba t ion .   And  i t ' s  conce ivab le  tha t  anes thes ia  has  e f fec ts  on20

gas t r i c  mo t i l i t y  and  ca rd iac  ou tpu t  and  o ther  fac to rs  tha t  m igh t21
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i n f l uence  the  mob i l i za t i on ,  me tabo l i sm and  exc re t i on  i n  the1

shor t - te rm.   And  the  shor t - te rm may  have  subs tan t ia l  f ac to r  i n2

s tud ies  o f  t h i s  na tu re .3

So w i th  tha t  i n  m ind ,  I  f ee l  t ha t  t he re  i s  no t  su f f i c i en t4

con f idence  in  re l y ing  on  those  two  s tud ies  as  a  bas is  fo r  se t t i ng  an5

across - the -board  re la t i ve  b ioava i l ab i l i t y  o f  25  percen t .6

I  wou ld  echo  wha t  ou r  co l l eague ,  Dr .  Benson  has  sa id7

t he  o the r  day ,  tha t  i n  reg ion  8  - -  I  l i ve  i n  reg ion  8 ,  and  I  ag ree  w i th8

h im tha t  i t ' s  va luab le  to  do  s i t e -spec i f i c  eva lua t i ons .9

I  a l so  th ink  tha t  f u tu re  s tudy  des igns  shou ld  cons ide r10

no t  j us t  do ing  a  s ing le  dose  admin i s t ra t i on ,  pa r t i cu la r l y  a  s ing le11

dose  h igh -dose  admin i s t ra t i on ,  t ha t  i t  wou ld  be  be t te r  t o  use12

mul t i p le -dose  s tud ies  a t  a  range  o f  doses .   And  on  the  handou t  tha t13

j us t  wen t  a round ,  th i s  th ree -page  handou t  - -  f o r  examp le ,  i f  you14

t u rn  to  the  second  page  where  the re  i s  a  se r ies  o f  g raphs ,  i f  you15

l ook  i n  the  lower  r i gh t -hand  co rne r ,  f o r  examp le ,  th i s  i s  f rom a16

sw ine  s tudy  tha t  was  recen t l y  done  on  a  number  o f  so i l s  i n  no r th17

Denver .18

And these  so i l s  con ta in  va r ious  amoun ts  o f  a rsen ic ,19

i no rgan ic  a rsen ic .   And  you  can  see  tha t  wha t  they  d id  i s  they  took20

mul t i p le -dose  ranges  admin i s te red  over  severa l  days  and21
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es tab l i shed  a  reg ress ion  re la t i onsh ip ,  a  s lope .   And  i t  was  a  s lope1

o f  mu l t i p le  dos ing  as  opposed  to  a  s ing le  h igh -dose  bo lus  tha t  was2

used  as  a  bas is  fo r  l ook ing  a t  t he  re la t i onsh ip  be tween  the  amoun t3

o f  a rsen ic  exc re ted  in  the  u r ine  and  the  amoun t  o f  a rsen ic4

admin is te red .   And  I  t h ink  s tud ies  o f  t h i s  na tu re  have  ce r ta in5

advan tages  i n  te rms  o f  o f fe r i ng  more  robus t  es t ima t ions .6

I t  may  be  necessary  i n  the  con tex t  o f  l ook ing  a t7

l ow-dose  s tud ies  to  cons ide r  more  e labora te  me thods  such  as  rad io8

t race r  me thods ,  wh ich  wou ld  have  the  capac i t y  o f  accu ra te l y9

measur ing  low-dose  absorp t ion .10

So w i th  tha t ,  I  wou ld  j us t  conc lude  by  say ing  tha t  I11

t h ink  tha t  the  cu r ren t  da tabase  shou ld  be  expanded  upon  w i th12

add i t i ona l  research  and  s i t e -spec i f i c  s tud ies .13

DR.  ROBERTS:   You  won ' t  be  su rp r i sed  tha t  I  may14

have  seve ra l  responses ,  I  t h ink ,  t o  some o f  you r  comments .   Bu t  I15

wou ld  l i ke  to  ho ld  those  fo r  a  l i t t l e  b i t .   Bu t  l e t  me  ask  you  i f  you16

wou ld  - -  s ince  go ing  ou t  and  co l l ec t i ng  more  da ta  wou ld  - -  you17

know,  tha t ' s  a  ve ry  t ime-consuming  p ropos i t i on .   So  do  you  have18

an  in te r im  recommendat ion  fo r  t he  depar tmen t  i n  te rms  o f  an19

assumpt ion  o f  b ioava i l ab i l i t y  f rom so i l ?20

Shou ld  they  de fau l t  t o  the  100  pe rcen t  re la t i ve21
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b ioava i l ab i l i t y  o r  shou ld  they  - -  I  guess  I 'm  ask ing  you ,  and  you1

may no t  have  an  op in ion  on  th i s .   Wha t  shou ld  they  do  i n  the2

i n te r im?3

DR.  KOSNETT:   I  ac tua l l y  om i t ted  one  add i t i ona l4

po in t  f o r  t he  reco rd ,  wh ich  I  a l so  wan t  to  make  my  co l l eagues5

aware  o f ,  and  tha t  i s  the re  i s  a  b road  range  o f  - -  t he i r  has  been  a6

broad  range  o f  b ioava i l ab i l i t y  i n  o the r  s tud ies ,  l ook ing  a t7

i no rgan i c  a rsen i c  i n  so i l  t ha t ' s  exceeded  25  pe rcen t .   These  have8

recen t l y  been  - -  recen t l y  t abu la ted  i n  an  a r t i c l e  i n  Env i ronmenta l9

Sc ience  and  Techno logy  tha t  recen t l y  appeared .10

And,  i n  fac t ,  t he re  was  one  pa r t i cu la r  s tudy ,  a l though  i t11

used  low-dose ,  re la t i ve l y  l ow-dose  so i l s ,  i n  Aspen ,  Co lo rado  - -12

and  Bob ,  you  a re  p robab ly  aware  o f  t h i s  - -  i n  wh ich  the13

b ioava i l ab i l i t y  was  ac tua l l y  we l l  i n  excess  o f  50  percen t .14

So the  ex i s t i ng  da tabase  doesn ' t  i den t i f y  a  c lea r15

number .   The  na tu re  o f  b ioava i l ab i l i t y  o f  a rsen ic  i n  so i l  i s  t ha t  i t ' s16

very  va r iab le .   And  I  t h ink  dec is ions  on  remed ia t i on  and  ac t i on  a t17

a  s i t e  shou ld  be  based  on  s tud ies  done  a t  t ha t  s i t e  on  s i t e -spec i f i c18

da ta .19

I  t h ink  tha t  no  gener i c  bas is  can  be  invoked .   I  t h ink20

somet imes  in  the  p rocess  - -  and  perhaps  Dr .  Benson  cou ld  answer21
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as  we l l  - -  i n  s i t ua t i ons  where  the re  j us t  i sn ' t  any  i n fo rma t ion ,  i t ' s1

o f ten  l e f t  t o  t he  PRP to  take  ac t i on  to  do  tha t .   O r  e l se  somet imes  a2

de fau l t  l eve l  o f  100  pe rcen t ,  wh ich  we  genera l l y  fee l  wou ld  no t  be3

t he  case ,  wou ld  be  accep ted .   Bu t  t ha t ' s  a  mo t i va t i on  to  do  s tud ies .4

DR.  ROBERTS:   I  j us t  wan t  to  be  c lea r  on  th i s .   I s  you r5

recommenda t ion  to  use  a  de fau l t  o f  100  pe rcen t  un t i l  s i t e -spec i f i c6

da ta  cou ld  be  ava i l ab le?   Wha t  a re  you  p ropos ing  tha t  they  do?7

DR.  KOSNETT:   I 'm  p ropos ing  tha t  t hey  ask  fo r8

s i te -spec i f i c  s tudy  and  p rompt l y  fund  more  research .9

And in  the  absence  o f  t ha t ,  t hey  use  the i r  j udgment  on10

a  case-by -case  bas i s ,  t ak ing  i n to  cons ide ra t i on  a l l  t he  fac to rs  i n11

reach ing  a  dec i s ion .12

DR.  ROBERTS:   Yes ,  bu t  I  t h ink  one  o f  t he  th ings  they13

are  t r y ing  to  do  i n i t i a l l y  i s  ge t  so r t  o f  a  b road  cu t  on  these  and ,14

ra the r  than  look ing  a t  p layg round  by  p layg round ,  come up  w i th15

so r t  o f  an  i n i t i a l  assessmen t .16

So I  don ' t  mean  to  p ress  you ,  D r .  Kosne t t  i f  you  don ' t17

have  an  op in ion  on  th i s .   Bu t  I 'm  t r y ing  to  ge t  f rom you  wha t  I18

t h ink  the  agency  i s  l ook ing  f rom the  pane l  i n  te rms  o f19

recommenda t ion ,  wh ich  i s ,  i f  t he  s tudy  o r  25  pe rcen t  i s  no t20

sa t i s fac to ry ,  wha t  does  the  pane l  recommend?21
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And  I  t h ink  tha t ,  you  know,  go ing  ou t  and  co l l ec t i ng  - -1

I  t h ink  a t  t h i s  po in t  we ' re  no t  l ook ing  a t  i nd i v idua l  s i t es .   I  t h ink2

we ' re  l ook ing  a t  s i t es  w i th  p layscapes ,  so  we  k ind  o f  need  a3

number .4

DR.  KOSNETT:   Okay .   One  cou ld  do  the  fo l l ow ing ,5

and  somet imes  in  a  case  when  one  does  a  range  o f  exposures ,  a6

range  o f  poss ib i l i t i es  and  does  a  sens i t i v i t y  ana l ys i s ,  t ha t  wou ld7

range  eve ry th ing  down f rom the  fu l l  spec t rum o f  wha t ' s  been8

observed  in  b ioava i l ab i l i t y  down  to  f rom,  say ,  5  percen t  up  to  989

percen t ,  and  en te r  tha t  i n to  the  poss ib le  equa t ion .10

I f ,  based  on  eve ry  o the r ,  f ac to r  i t ' s  cons ide red  tha t11

wi th in  tha t  range  the re  s t i l l  m igh t  be  ac t i on  taken ,  t hen  a12

s i te -spec i f i c  dec i s ion  based  on  l im i ted  da ta  and  based  on  the  range13

o f  poss ib i l i t i es  and  how tha t  f ac to rs  i n  can  be  made.14

And tha t ' s  a  dec is ion  tha t ,  I  t h ink ,  t he  agency  i s  no t15

go ing  to  be  uncomfo r tab le  w i th .   They  face  tha t  now w i th  many16

o the r  th ings  as  we l l ,  where  they  don ' t  have  good  da ta  to  d r i ve  i t17

and  they  have  to  use  a  s i te -spec i f i c  bas is  o r  e l se  j us t  se t  a  b road18

range  and  see ,  even  a t  t he  ex t remes  o f  range ,  t he re  m igh t  be  a  need19

f o r  ac t i on .20

But  I  t h ink  - -  and  I  f i rm ly  be l i eve  th i s  - -  on  the  i ssue21
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o f  t he  b ioava i l ab i l i t y  o f  a rsen ic  f rom so i l ,  i t  w i l l  a lmos t  a lways1

have  to  be  d r i ven  by  s i te -spec i f i c  answer  and  no t  necessar i l y  by  a2

gener i c  number .3

DR.  ROBERTS:   D r .  Vu ,  I  t h ink  you  pe rhaps  had  a4

po in t  t o  make .5

DR.  VU:   I  apprec ia te  Dr .  Kosne t t ' s  pe rspec t i ves  and6

recommenda t ions .   As  you  know,  i n  the  Super fund  p rog ram,  you7

cou ld  a f fo rd  do ing  s i te -spec i f i c  k ind  o f  samp l ing .   One  o f  t he8

dec i s ions  tha t  t he  O f f i ce  o f  Pes t i c i de  P rog rams  i s  t o  make  i s ,  as  a9

who le  fo r  na t ionw ide ,  wha t  wou ld  be  the  approp r ia te  sc ien t i f i c10

da ta  tha t  shou ld  be  used .11

And I  t h ink  you  have  a l so  recommended  the  o the r12

approach .   I f  you  don ' t  have  s i te -spec i f i c  o r  k ind  o f13

p layg round-spec i f i c  k ind  o f  scenar io ,  t hen  use  the  range .   And14

t ha t ' s  one  recommendat ion  we  cer ta in l y  cons ider .15

The  Of f i ce  o f  Pes t i c ide  P rog rams  has  p roposed  to  p i ck16

25  pe rcen t  on ly  because  o f  l ook ing  a t  - -  t he  O f f i ce  o f  Pes t i c ide17

l ook  a t  t he  range  o f  da ta  and  se lec t  t he  monkey  as  mos t  approp r ia te18

da ta ,  e t  ce te ra .19

But  g i ven  your  pe rspec t i ve ,  wha t  I 'm  hear ing ,  i s  tha t20

p ick  a  range  as  pa r t  o f  t he  ana lys i s  i f  we  have  to .21



                                                           
                                                          
43

DR.  ROBERTS:   Le t  me  ask  the  o the r  l ead  d i scussan ts1

on  th i s  ques t i on  i f  t hey  have  any th ing  to  add .2

Dr .  Ba tes ,  I  t h ink  you  were  o r ig ina l l y  f i r s t  on  the  l i s t .  3

Did  you  have  any th ing  to  add  to  th i s?4

DR.  BATES:   I  j us t  wou ld  l i ke  to  say  - -  we l l ,  I 'm  no t  an5

exper t  on  th i s ,  bu t  I  wou ld  l i ke  to  make  a  few comments .6

F i rs t  o f  a l l ,  I  app rec ia te  wha t  Dr .  Kosne t t  says  abou t7

t he  l im i ta t i ons  o f  t he  s tudy  and  sma l l  numbers  o f  an ima ls  and  so8

f o r th .9

But  f rom a  p rac t i ca l  po in t  o f  v i ew,  I  accep t  t ha t  t he10

EPA needs  to  have  some so r t  o f  pe rhaps  de fau l t  va lue  wh ich  i t  can11

use  i n  t hese  c i r cumstances .12

And I  have  had  the  p r i v i l ege  o f  be ing  ab le  to  read  a13

more  de ta i l ed  manusc r ip t  f o r  t he  s tudy ,  even  though  i t ' s  no t  ye t14

pub l i shed ,  and  I  app rec ia te  tha t  t he  g rea t  d i f f i cu l t i es  tha t  a re15

en ta i l ed  i n  do ing  a  s tudy  o f  t h i s  na tu re .   I t ' s  ve ry  expens ive .   And  I16

don ' t  be l i eve ,  myse l f ,  t ha t  i t  wou ld  be  p rac t i ca l  t o  do  any  so r t  o f17

s i te -spec i f i c  es t ima tes .18

I  t h i nk  some so r t  o f  genera l  - -  pe rhaps  occas iona l l y  i t19

wou ld  be  poss ib le .   Bu t  i n  genera l  I  can  see  the  need  fo r  some so r t20

o f  va lue  tha t  can  be  app l i ed  b road l y .   So  I  accep t  t ha t .21
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I  a l so  th ink  tha t ,  desp i te  the  l im i ta t i ons  o f  t he  s tud ies ,1

t hese  a re  the  bes t  da ta  tha t  we  have .   And  I  suppor t  t he  need  fo r2

more  research  to  be  done ,  pa r t i cu la r l y  to  con f i rm  these  resu l t s .3

But  I  t h ink ,  i n  the  absence  o f  any  o the r  da ta ,  I  can4

cer ta in l y  go  a long  w i th  a  re la t i ve  b ioava i l ab i l i t y  o f  e i the r  255

percen t  o r  pe rhaps ,  say ,  the  upper  con f idence  l im i t  o f  t he  mean ,6

wh ich  wou ld  be  abou t  18 ,  I  t h ink .   So  someth ing  i n  tha t  reg ion  I7

wou ld  be  en t i re l y  comfo r tab le  w i th ,  pe rsona l l y .8

DR.  ROBERTS:   Le t ' s  see .   Who  e l se  i s  on  the  hook  fo r9

t h i s  one?   D r .  B ruckner  has  g i ven  us  h i s  comments .   D r .  S tyb lo?10

DR.  STYBLO:   We l l ,  I 'm  l as t  i n  t he  row  and  the re  i s11

no t  much  I  can  add .12

Un l i ke  Dr .  Ba tes ,  I  ag ree  comp le te l y  w i th  wha t  M ike13

Kosne t t  sa id ,  wh ich  covers  bas ica l l y  wha t  we  d i scussed  p r io r  to14

t h i s  sess ion .15

I  t h ink  the  on ly  co r rec t  app roach  fo r  es t ima tes  fo r16

b ioava i l ab i l i t y  i s  t o  go  to  rea l - l i f e  s i t es ,  t o  use  rea l - l i f e  samp les .17

The advan tage  o f  t h i s  app roach  i s  t ha t  samp les  taken18

f rom these  s i tes ,  so i l  o r  d i s lodged  mate r ia l ,  wou ld  re f l ec t19

cor rec t l y  a rsen ic  spec ia t i on  i n  bo th  o rgan ic  and  ino rgan ic20

background  tha t  i s  assoc ia ted  w i th  pa r t i c le  s i ze  to  ge t  even  be t te r21
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es t imates .   I t  i s  essen t ia l  t ha t  severa l  s i t es  f rom d i f f e ren t  reg ions1

wi th  d i f f e ren t  so i l  t ypes  a re  chosen .2

We can  guess  numbers  he re  based  on  s tud ies  tha t  a re3

ava i l ab le ,  bu t  I 'm  no t  su re  we  a re  he re  to  guess  numbers .4

I  don ' t  t h ink  i t  wou ld  take  too  much  to  do  th i s  s tudy .   I5

t h ink  tha t  i t  i s  essen t ia l  t ha t  t h i s  s tudy  i s  done .6

I  don ' t  know how e lse  we  can  de r i ve  numbers .   As7

Dr .  Ba tes  sa id ,  we  can  p i ck  any  o f  t he  numbers  p resen ted  in8

prev ious  s tud ies  and  we  cou ld  be  wrong ,  you  know,  by  two ,  th ree9

t imes  marg in .   We may  be  co r rec t .10

One more  i ssue  tha t  was  b r ie f l y  men t ioned  by11

Dr .  B ruckner  i s  t he  b i l i a ry  c i r cu la t i on  o f  a rsen ic  wh ich  may  b r ing12

ano ther  uncer ta in t y  t o  de l i ve ry  o f  t he  ava i l ab i l i t y  coe f f i c i en t  as  i t13

i s  ca l cu la ted  now us ing  u r ina ry  exc re t i on  ve rsus  to ta l ,  mean ing14

f eca l  p lus  u r i na ry ,  d i s regard ing  the  exc re t i on  o f  a rsen i c  i n  ha i r ,15

wh ich  cou ld  be ,  o r  i t  may  no t  be ,  s ign i f i can t .16

The op t ima l  a r rangement  fo r  an  exper imen t  wou ld  be  to17

use  poss ib l y  p r ima te  o r  seve ra l  p r ima te  spec ies  w i th  known18

metabo l i c  p ro f i l e  fo r  a rsen ic  as  c lose  as  poss ib le  to  human19

metabo l i c  p ro f i l e  and  w i th  known b i l i a ry  c i r cu la t i on  o f  a rsen ic ,20

wi th  known pa t te rn  o f  b i l i a ry  exc re t i on  o f  a rsen ic .   Tha t  wou ld  be21
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t he  op t ima l  a r rangement .   The  ques t i on  i s  how c lose  we  can  ge t  t o1

i t .2

I 'm  re luc tan t  t o  come up  w i th  any  number  a t  t h i s  t ime3

un less  these  requ i remen ts  a re  a t  l eas t  pa r t l y ,  pa r t i a l l y  met .4

Tha t ' s  abou t  i t .5

DR.  ROBERTS:   Le t  me  go  ahead  and  take  - -  we  do6

have  ano the r  des igna ted  d i scussan t  tha t  was  added ,  and  i t ' s7

Dr .  Mushak .   And  le t  me  ge t  D r .  Mushak ' s  comments .8

DR.  MUSHAK:   I 'm  in  the  amen  co rne r  w i th  a  l o t  o f9

what  Dr .  Kosne t t  says .   I  wou ld  add  to  tha t  the  fac to r  o f10

deve lopmenta l  age .11

We assume tha t  ch i l d ren  absorb  a t  a  h igher  ra te  ac ross12

meta l s  and  meta l l o ids .   Th i s  i s  es tab l i shed  i n  the  case  o f  l ead .   I t ' s13

es tab l i shed  fo r  o ther  meta l s  i n  the  case  o f  an ima l  mode ls .   And14

absen t  ev idence  tha t  i t  doesn ' t  show th i s  - -  t ha t  k ids ,  you  know,15

are  no t  d i f f e ren t  i n  te rms  o f  the i r  up take ,  we  have  to  assume tha t16

t hey  a re .17

I  t h ink  tha t  the  age  o f  t he  monkeys  he re  a re  a  p rob lem.  18

Dr .  Rober ts ,  cou ld  you  te l l  me  the  age  o f  t he  monkeys  you  used .  19

Har ry  F reeman 's  monkeys  were  th ree  years  o ld .20

DR.  ROBERTS:   They 'e  adu l t s .   They ' re  p robab ly  abou t21
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i n  t he  same age  range .1

DR.  MUSHAK:   So  the re  may  be  ques t ion  o f  up take ,  as2

wel l  as  the  o the r  fac to rs .3

I  t h ink  maybe  the  bes t  t h ing  to  he lp  the  agency  w i th4

wou ld  be ,  i n  the  in te r im ,  to  o f fe r  maybe  a  range  o f ,  say ,  the5

monkeys  on  the  low  end  and  the  UCL fo r  the  p igs  on  the  upper6

range ,  maybe  25  to  45  pe rcen t  as  an  in te r im  measure .7

I  don ' t  t h ink  tha t  i t ' s  use fu l  t o  cons ide r  tha t  you  have8

t o  do  s i te -spec i f i c  s tu f f  f o r  eve ry  p layg round  in  the  coun t ry .   I9

mean,  w i thou t  engag ing  i n  unders ta temen t ,  t h i s  has  po ten t i a l  f o r10

cons iderab le  l og i s t i ca l  m isch ie f .11

I  t h ink  tha t  wha t  we  m igh t  wan t  to  do  i s  l ook  a t12

se lec t i ve  so i l s  by  reg ion  o r  se lec t i ve  so i l s  by  t ype ,  impac t  t ype ,13

k ids  who  use  p layg rounds  tha t  have  bu f fe r ing  so i l  undernea th .   I n14

o the r  words ,  c lass i f y  by  g roup  as  i n te r im  measure .   You  a re  no t15

go ing  to  be  ab le  to  l ook  a t  eve ry  p layg round  s i t e .   I  t h ink  tha t ' s16

i n feas ib le  fo r  anyone .17

And  i t ' s  no t  use fu l  t o  compare  th i s  to  Super fund .  18

Super fund ,  bas ica l l y ,  has  PRPs  who  a re  co rpo ra te  de fendan ts  who19

wi l l ,  i f  t hey  don ' t  l i ke ,  say ,  a  gener i c  up take  ra te  i n  an  IEUBK20

mode l ,  t hey  can  go  ou t  and  do  the i r  own  an ima l  s tud ies .   I n  fac t ,  a21
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l o t  o f  t he  l i t e ra tu re  tha t ' s  ou t  t he re  on  b ioava i l ab i l i t y  a re1

commiss ioned  by  PRPs  to  essen t ia l l y  rebu t  EPA de fau l t  f ac to rs  i n2

t he i r  mode l i ng .3

So I  wou ld  say  tha t  p robab ly  a  range  tha t4

accommoda tes  younger  an ima ls  such  as  we  see  embedded  in  the5

young  p ig  mode l  m igh t  be  use fu l  as  a  number .   I  don ' t  wan t  to6

d isca rd  the  monkey  mode ls .   I  t h ink ,  t hough ,  they  have  a  number  o f7

prob lems  w i th  them.   I  ag ree ,  I  t h ink  the  bo lus  p rob lem i s  a  rea l8

concern .9

And as  Dr .  Benson  ind i ca ted  yes te rday ,  i f  you  a re10

go ing  to  l ook  a t  t he  bes t  an ima l  mode l ,  you  have  to  s tandard i ze11

every th ing .   And  tha t  hasn ' t  been  done .12

And a l so  the  metabo l i c  fac to r  tha t  Dr .  S tyb lo  has  been13

t a l k ing  abou t ,  depend ing  on  how you  charac te r i ze  o r  quan t i f y14

b ioava i l ab i l i t y ,  t he  metabo l i c  p ro f i l es  may  o r  may  no t  be  a  ma jo r15

f ac to r .16

DR.  ROBERTS:   Any  o the r  comments?17

Dr .  Gordon?18

DR.  GORDON:   I 'm  a l so  uncomfo r tab le  w i th  the  use  o f19

da ta  us ing  so i l s ,  as  I  sa id  a  coup le  o f  days  ago ,  tha t  a ren ' t  t he  rea l20

s tu f f .21
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So - -  bu t  I 'm  comfo r tab le  w i th  say ing  tha t  maybe  i t1

shou ld  be  ove r  25  pe rcen t ,  g i ven  wha t  Dr .  Mushak  po in ted  ou t ,  t he2

o ther  an ima ls  - -3

DR.  ROBERTS:   I 'm  so r ry .   Jus t  f o r  c la r i f i ca t i on ,  by4

"no t  the  rea l  s tu f f , "  can  you  - -5

DR.  GORDON:   The  d i s lodgeab le  o r  the  runo f f  o f  t he6

l eached  mate r ia l  f rom the  p layg round  so i l  and  the  so i l  undernea th7

i s  wha t  shou ld  be  used  in  these  s tud ies ,  no t  f rom a  CCA- t rea ted8

p lan t  o r  sawdus t .9

And because  o f  t ha t ,  I  t h ink  the  va lue  shou ld  p robab ly10

be  above  25  pe rcen t  fo r  the  uncer ta in ty  fac to r  tha t  we  don ' t  have11

t he  da ta  f rom s tud ies  w i th  an ima ls  us ing  the  co r rec t  so i l .12

DR.  ROBERTS:   And  wou ld  you  ca re  to  ven tu re  a13

number?14

DR.  GORDON:   No .15

DR.  ROBERTS:   Fa i r  enough .16

Dr .  G insberg?17

DR.  G INSBERG:   I  t h ink  tha t  t he re  i s  - -  a  l o t  o f18

uncer ta in t y  has  been  sa id  a t  t h i s  tab le .   I  ag ree  w i th  a  l o t  o f  wha t19

Dr .  Kosne t t  s ta r ted  us  o f f  w i th .   I  do  th ink  tha t  we  have  to  th ink20

abou t  wha t  the  mate r ia l s  a re  tha t  a re  go ing  to  be  undernea th  a21
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p layscape .   A  l o t  o f  i t  w i l l  be  sand ,  wh ich  may  be  i ndependen t  o f1

par t  o f  t he  coun t ry ;  i t  may  no t .2

I  don ' t  know i f  you  ge t  A t l an t i c  Coas t  beach  sand  ou t3

i n  Denver  fo r  a  p layscape  o r  wha teve r .   Bu t  sand  in  genera l  w i th4

l a rge  pa r t i c le  s i ze  and  w i th  good  leach ing  p roper t i es ,  I  wou ld5

t h ink  wou ld  have  h ighe r  RBA than  backya rd  d i r t ,  you  know,  i f6

t he re  i s  a  res iden t ia l  p layscape  where  somebody  d idn ' t  use  a7

bu f fe r ing  mate r ia l .8

So I  t h ink  i t  does  depend  upon  how you  cons t ruc t  t he9

exposure  scenar io .10

I  t h ink ,  f o r  t he  pu rpose  - -  we l l ,  my  pe rsona l  b ias ,11

wi thou t  hav ing  a  l o t  o f  da ta  i n  f ron t  o f  me ,  wou ld  j us t  be  tha t ,12

su re ,  you  know,  a rsen ic  b ioava i l ab i l i t y  f rom a  so l i d  ma t r i x ,13

absorbed  on to  a  so l i d  ma t r i x  i s  go ing  to  be  l ess  than  sod ium14

arsena te  i n  wa te r .15

How much  less?   You  know,  i f  I  had  to  do  a  r i sk16

assessment  r i gh t  now and  th row a  fudge  fac to r  a t  i t  o r  l ook  a t  a l l17

t he  da ta  se ts  tha t  I ' ve  seen  and  come up  w i th  a  fudge  fac to r ,  I18

wou ld  p robab ly  use  50  pe rcen t ,  g i ven  - -  so  the re  i s  my  number  - -19

g iven  tha t  i t ' s  p robab ly ,  i n  th i s  case ,  a  l o t  o f  sand  tha t  we ' re20

t a l k ing  abou t ,  so  i t ' s  go ing  to  be  h ighe r  than  some o the r  so i l21
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mat r i ces  tha t  make  i t  l ower ,  m igh t  re ta rd  i t  more .1

The  concern  abou t  ch i l d ren .   C losu re  o f  t he  sma l l2

i n tes t i ne  v i l l i  i n  t e rms  o f  p inocy to t i c  ac t i on  where  a  l o t  o f  meta l3

absorp t i on  occu rs ,  i n  an ima ls  i s  a t  wean ing ;  i n  humans ,  we  don ' t4

know wha t  tha t  age  i s .5

There  a re  some theo r ies  tha t  a  l o t  o f  m i l k  i n  t he6

s tomach  enhances  lead  absorp t ion .   There  i s  a l so  o the r  nu t r i t i ona l7

i n te rac t i ons  w i th  some meta l s  tha t  may  be  d i f f e ren t  i n  young8

ch i l d ren  than  a t  o lde r  ages .9

By  the  t ime  tha t  k ids  a re  ou t  i n  p layscapes ,  a t  pa rks ,10

i nges t i ng  a  l o t  o f  d i r t  and  so i l ,  I  t h ink  a  l o t  o f  t ha t  rea l l y  h igh11

phase  o f  b ioava i l ab i l i t y  i n  the  G I  t rac t  i s  p robab ly  over .   I t ' s  s t i l l  a12

f ac to r ,  bu t  I  don ' t  t h ink  i t ' s  nea r l y  as  b ig  as  i n ,  you  know,  the  f i r s t13

s i x  mon ths  o f  l i f e .14

So I 'm  no t  su re  I  wou ld  pu t  a  l o t  o f  s tock  i n to  the15

young  ch i l d  concern  abou t  b ioava i l ab i l i t y ,  bu t  I  t h ink  i t  wou ld16

weigh  in  somewhat .   Bu t  these  a re  a l l  gu t - fee l ,  qua l i t a t i ve  though t17

process .   You  know,  I 'm  no t  bas ing  on  a  good ,  so l i d  s tudy  wh ich18

I 'm  concerned  abou t  and  wh ich  m igh t  tend  to  make  me de fau l t  a19

l i t t l e  b i t  h igher  than  I  wou ld  o the rw ise  i f  t he re  was  a  good  - -  i f20

t ha t  25  pe rcen t  number  was  on  a  s tudy  tha t  I  rea l l y  l i ked  in  te rms21
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o f  the  way  the  dos ing  occu r red  and ,  you  know,  j us t  t he  re levance1

t o  an  exposure  scenar io .2

So I  guess  I  wou ld  j us t  so r t  o f  - -  because  I  f ee l  t ha t ,3

compared  to  wa te r  - -  sod ium arsena te  i n  wa te r ,  i t  does  make  sense4

t ha t  the re  wou ld  be  some dec rement  due  to  re ta rd ing  on  a  so l i d5

mat r i x .6

You know,  I  cou ld  be l i eve  i t  wou ld  be  somewheres7

around  50  pe rcen t  as  a  genera l  ave rage ,  app l i cab le  to  p layg round8

sand  and  o the r  p layg round  mate r ia l s .9

DR.  ROBERTS:   D r .  Chou  i s  nex t .   Then  Dr .  Mushak10

and  then  Dr .  C lewe l l .11

DR.  CHOU:   I  ag ree  w i th  a l l  my  co l l eagues  sa id .   I  f ee l12

very  uncomfo r tab le  mak ing  a  dec is ion  based  on  no t  enough13

sc ien t i f i c  ev idence .   However ,  I  a l so  unders tand  th i s  i s  a  dec is ion14

we ' re  ask ing  to  make  ac ross  the  na t ion .   There fo re ,  t he15

s i t e -spec i f i c  i s  no t  poss ib le  i n  t h i s  case .16

We ta l k  abou t  how to  make  th i s  dec is ion .   One  concern17

i s  t he  ch i l d ren -adu l t s  d i f f e rence .   Usua l l y ,  we  say  ch i l d ren18

probab ly  wou ld  take  in  a  h igher  subs tance  - -  t he re  i s  many19

ev idence .   However ,  i n  t h i s  case ,  espec ia l l y  i n  so i l  case ,  we  a re20

a lso  l ook ing  a t  d iges t i on ,  no t  on l y  the  abso rp t i on .21
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There  i s  no  ev idence  to  say  tha t  ch i l d ren  wou ld  have  a1

h igher  ab i l i t y  t o  d iges t ;  t he re fo re ,  wou ld  have  more  ava i l ab le .2

So w i thou t  any  da ta  to  te l l  me  le f t  o r  r i gh t  I  shou ld  go ,3

t hen  I  have  to  assume the re  i s  no  d i f f e rence  i n  t h i s  case ,  a t  l eas t  a t4

t h i s  momen t .5

Then  we  look  a t  wha t  numbers  can  we  choose .   O f ten ,6

when  we  a re  no t  su re  wha t  number  to  choose ,  we  say  100  pe rcen t .  7

Tha t ' s  one  o f  t he  p rac t i ces .8

The  o the r  one  i s  we  say ,  okay ,  based  on  the  ex i s t i ng9

da ta ,  wha t  i s  t he  max imum,  the  mos t  conserva t i ve  number .   I10

wou ld  go  w i th  50  o r  60  pe rcen t .   Tha t ' s  the  h ighes t  number  we11

know poss ib le  based  on  the  ex i s t i ng  da ta .12

Then  we  can  go  w i th  ano the r  dec is ion ,  wha t  i s  the  bes t13

j udgmen t ,  wha t  i s  mos t  l i ke l y .   Based  on  the  ex i s t i ng  da ta ,  aga in ,  I14

wou ld  say  25  i s  p robab ly  - -  you  know,  we  can  say ,  we l l ,  mos t15

l i ke l y .16

So w i thou t  the  - -  t he  th ree  numbers  I ' ve  been  th ink ing17

abou t ,  I  t h ink  th i s  case  I 'm  w i l l i ng  to  l ook  a t  a  poss ib i l i t y  be tween18

25  and  50 .19

DR.  ROBERTS:   Thank  you .20

Dr .  Mushak?21
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DR.  MUSHAK:   I  wou ld  l i ke  to  respond  to  Gary1

Ginsberg ' s  comments  abou t  when  the  d i f f e ren t ia l  f o r  up take  m igh t2

t e rm ina te  v i s -a -v i s  when  k ids  a re  mob i l e .3

I  t h ink  to  the  ex ten t  we  can  hang  any  compar i son  on  the4

l ead  p i c tu re ,  t he re  a re  da ta  tha t  bas i ca l l y  t ake  th i s  ou t  t o  t h ree  to5

f ou r  years  a t  l eas t .6

You  can  look  a t  E l l en  O 'F lage r t y ' s  (ph )  s tud ies  i n  the7

aggrega te  when  she  does  he r  PB/PK mode l  deve lopment .   I  have8

worked  w i th  tha t  mode l  and  E l l en  and  I  have  in te rac ted  fa i r l y9

c lose l y  i n  t e rms  o f  where  she  th inks  and  can  ca l cu la te  where  the10

d i f fe ren t ia l  up take ,  a t  l eas t  fo r  l ead ,  occu rs .   I f  you  look  a t11

Alexander ' s  s tud ies ,  i t ' s  c l ea r  t ha t  wh i l e  t he re  i s  a  b road  range12

t he re ,  t ha t  t he re  i s  a  fa i r l y  un i fo rmed  d i f fe ren t i a l  up take ,  p robab ly13

ou t  to  fou r  o r  f i ve .14

I f  you  look  a t  s t ra t i f i ed  age  da ta  i n  the  long i tud ina l15

s tud ies  ou t  o f  Po r t  P i r i e  (ph ) ,  Aus t ra l i a ,  and  look  a t  - -  i f  you  p lo t16

t he  b lood  lead  behav io r  on  a  g roup  bas is ,  you  f i nd  tha t  a round17

t h ree  to  f i ve  you  s ta r t  see ing  a  marked  decay  o f  wha t  appears  to  be18

up take  d i f f e rence  con t r i bu t i ng  to  ove ra l l  b lood  lead .19

So I  wou ld  take  excep t i on  to  the  comment  tha t20

p layg round  k ids  a re  no t  - -  up take  d i f f e rences  a re  no t  an  i ssue  fo r21
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p layg round  k ids .   I  t h ink  they  a re .   Un less  you  keep  day  ca re ,1

cer ta in l y ,  I  t h ink ,  where  k ids  a re  ap t  to  be  young  a re  ap t  to  have2

much  more  exposure .   P robab ly  those  k ids  cou ld  be  th ree  o r  fou r3

years  o ld .   And  the re ,  I  t h ink ,  t he re  i s  an  a rgument  fo r  th i s .4

Sc ien t i f i c  reasonab leness  wou ld  d i c ta te  i t  can ' t  be5

i gno red .6

DR.  ROBERTS:   D r .  C lewe l l ?7

DR.  CLEWELL:   I  have  a  l i t t l e  t roub le  w i th  the8

ana logy  to  l ead  s ince  lead  i s  a  ca t ion  and  a  me ta l  and  a rsen ic9

comes  in  as  an  an ion  and  a  meta l l o id .10

But  I  don ' t  rea l l y  have  any  spec i f i c  i n fo rmat ion  on11

arsen ic  up take ,  a l though  i t  was  men t ioned  the  o the r  day  tha t  i t ' s  a12

phospha te  t ranspor t  f o r  t he  a rsena te  and  passes  d i f f us ion  fo r13

arsen i te .14

So I  t h ink  we  can  ge t  t oo  tang led  up  i n  th i s  ques t i on  o f15

whether  the re  i s  enhanced  up take .   There  have  been  severa l  good16

po in ts  made  abou t  reasons  why  one  m igh t  wan t  to  be  conserva t i ve17

abou t  the  se lec t i on  o f  t he  re la t i ve  b ioava i l ab i l i t y .   One  i s  tha t18

t he re  i s  l ess  than  100  pe rcen t  up take  o f  t he  wa te r -bo rne  a rsen ic .19

I n  t he  re la t i ve  b ioava i l ab i l i t y  s tud ies ,  a re  those20

numbers  - -  25  pe rcen t ,  i s  tha t  a  compar i son  o f  t he  up take  fo r21



                                                           
                                                          
56

arsen ic  i n  wa te r  ve rsus  a rsen ic  i n  so i l ?1

DR.  ROBERTS:   Yes .2

MR.  CLEWELL:   So  then  tha t  i s  f i gu red  i n  fo r  t hose .  3

And I  be l i eve ,  i n  my  m ind ,  as  a  pharmacok ine t i c i s t ,  t ha t  takes  ca re4

o f  the  ques t ion  abou t  b i l i a ry  exc re t i on  because  they  a re  bo th5

sub jec t  t o  tha t .   So  wha t  you  a re  l ook ing  a t  i s  t he  re la t i ve  sys temic6

ava i l ab i l i t y  o f  t hese  as  shown  by  the  e l im ina t i on  i n  t he  u r i ne7

where  they  a re  bo th  sub jec t  t o  t he  same b i l i a r y  exc re t i on .8

And I  be l i eve  Dr .  Kosne t t ' s  concerns  a re  we l l  spoken ,9

bu t  exper imen ts  a re  l i ke  tha t .10

And so  I  have  a  l o t  o f  con f idence  in  the  25  pe rcen t11

number .   The  p ig  numbers ,  wh ich  a re  h igher ,  a l so  have  a  l o t  t o  be12

sa id  fo r  them.   I  k ind  o f  l i ke  the  sugges t ion  tha t ,  s ince  the re  i s13

some uncer ta in ty  he re ,  pe rhaps  ra the r  than  hav ing  to  focus  on  a14

s ing le  s tudy ,  the  genera l  we igh t  o f  ev idence  shou ld  be  used  and  a15

number  i n  be tween  the  k ind  o f  t he  ranges  o f  25  and  50  shou ld  be16

chosen ,  someth ing  a round  35  o r  40 .17

DR.  ROBERTS:   D r .  S tyb lo ,  be fo re  you  comment ,18

because  I  t h ink  I  know wha t  you ' re  comment  on ,  l e t  me  jus t  make  a19

br ie f  s ta temen t  abou t  the  b i l i a ry  exc re t i on  and  some in fo rmat ion .20

Peop le  have  looked  a t  t h i s ,  a t  b i l i a ry  exc re t i on  o f21
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arsen ic  - -  and  I  can  te l l  you  f rom our  s tud ies  on  in t ravenous1

admin i s t ra t i on  o f  a rsen ic ,  you  ge t  l ess  than  1  pe rcen t  o f  t o ta l2

arsen i c  exc re ted  i n  t he  feces .   And  tha t ' s  p robab ly  t he  bes t  way  to3

assess  b i l i a r y  exc re t i on .4

DR.  STYBLO:   No ,  i t ' s  no t .5

DR.  ROBERTS:   We l l ,  t he re  can  be  some reabsorp t i on ,6

bu t  I  t h ink  i t ' s  ce r ta in l y  - -  even  tha t  I 'm  no t  su re  i s  a  p rob lem w i th7

t he  mode l .8

Le t  me  f i n i sh .   And  the  same th ing .   S tud ies  i n  humans9

l ook ing  a t  rad io - labe led  t race rs  f i nd  l ess  than  1  pe rcen t  exc re ted10

i n  the  feces  wh ich ,  aga in ,  sugges ts  tha t  i f  t he re  i s  b i l i a ry11

exc re t i on ,  i t ' s  p robab ly  ve ry  sma l l .12

Jus t  k ind  o f  wan ted  to  th row tha t  i n .   Obv ious l y ,  i f  you13

were  to  do  the  exper imen t  - -  i f  you  wan ted  to  e l im ina te  i t  en t i re l y ,14

I  ag ree  you  wou ld  do  a  cannu la ted  an ima l ,  you  wou ld  i n te r rup t  the15

b i le  f l ow  and  then  you  cou ld  know fo r  ce r ta in .16

But  I  wou ld  have  to  say  tha t ,  i n  a l l  t he  an ima l  mode ls17

or  an ima l  s tud ies  tha t  I 'm  fam i l i a r  where  a rsen ic  has  been18

admin is te red  in t ravenous ly ,  t he re  i s  a l so  a  ve ry ,  ve ry  l ow19

exc re t i on  i n  the  feces  wh ich  sugges ts  m in ima l  b i l i a ry  exc re t i on .20

Dr .  S tyb lo .21
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DR.  STYBLO:   I  canno t  d i sag ree  more .1

The  p rob lem w i th  a l l  t he  s tud ies  tha t  you  jus t2

ment ioned  i s  tha t  peop le  i n jec t  one  pa r t i c le  fo rm o f  a rsen ic ,  wh ich3

i s  usua l l y  a rsena te  o r  a rsen i te  i n  aqueous  so lu t i on ,  usua l l y .  4

Agree?   A l l  r i gh t .5

There  i s  a  number  o f  work  done ,  mos t l y  i n  g roup  o f6

Dr .  Geras ich  (ph )  and  Gregr i ch  (ph )  i n  Hungary .   Th is  g roup7

ac tua l l y  came up  w i th  ve ry  n i ce  da ta  on  b i l i a r y  exc re t i on  i n8

an ima ls .9

The  las t  p iece  o f  t he  work  pub l i shed  - -  ac tua l l y ,  no t10

pub l i shed ;  i t ' s  submi t ted  fo r  pub l i ca t i on  - -  I  was  l ucky  to  ac tua l l y11

see  the  manusc r ip t  - -  showed  c lea r l y  tha t  the  amoun t  o f  a rsen ic12

exc re ted  i n  b i l e  o r  p resen t  i n  b i l e  c i r cu la t i on  - -  and  the  ra te  by13

which  th i s  a rsen ic  appears  i n  b i l e  depends  s t rong ly  on  a rsen ic14

spec ies  tha t  a re  admin i s te red  to  t he  an ima l .   Okay .   And  we  a re  bad15

i n  t he  spec ies  i ssue  and  meta l  i n te rac t i ons  i ssue .16

So I  sugges t  tha t  b i l i a ry  exc re t i on ,  the  ra te ,  bo th17

quan t i t a t i ve  and  qua l i t a t i ve  i ssues ,  wou ld  d i f f e r  when  you  use18

arsena te ,  espec ia l l y  i n  aqueous  so lu t i on ,  and  when  you  have19

comp lex  m ix tu re  o f  a rsen ic  spec ies  o r  comb ined  w i th  o the r  o rgan ic20

and  ino rgan ic  ma t te r .21
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I  wou ld  be  inc l i ned  to  ag ree  w i th  you  tha t  b i l i a ry1

exc re t i on  may  no t  be  a  b ig  i ssue ,  bu t  i t  g i ves  us  ce r ta in  l eve l  o f2

uncer ta in t y .3

Jus t  t o  make  th i s  po in t  s t ronger ,  we  have  l i t t l e4

i n fo rmat ion  o f  a rsen ic  spec ia t i on .   As  I  men t ioned  yes te rday ,  i t  i s5

genera l l y  accep ted  tha t  a rsena te  i s  t he  ma in  spec ies .6

We heard  some - -  and  I  apprec ia te  da ta  p rov ided7

yes te rday  by  Dr .  Townsend  f rom the  Un ive rs i t y  o f  F lo r ida .   These8

were  done  in  two  samp les ,  as  fa r  as  I  unders tood .   I n  ta l k ing  to  h im9

a f te rwards ,  I  f ound  ou t  tha t  the re  i s  s ign i f i can t  f rac t i on  o f  a rsen ic10

t ha t  cou ld  no t  be  ana l yzed  f rom these  samp les  because  i t ' s  no t11

so lub le  o r  i t ' s  no t  ana lyzab le  by  HPLC,  wh ich  i s  an  unknown k ind12

o f  spec ies .13

So ano the r  a rgument  t o  cons ide r  a rsen i c  spec ies  i s14

presence  o f  m ic rob ia l  o rgan isms  on  bo th  CCA- t rea ted  foods  and  in15

so i l .   I  ask  the  EPA s ta f f  t o  d i s t r i bu te  cop ies  o f  paper  tha t  dea ls16

wi th  b iochemis t r y  and  env i ronmen ta l  b iochemis t r y  o f  a rsen ic .  17

And  I  t h ink  we  wou ld  need  env i ronmen ta l  chemis ts  on  th i s18

prob lem.   I t  wou ld  he lp  a  l o t .19

To po in t  ou t  t ha t  p resence  o f  t h i s  m ic rob ia l  spec ies ,20

espec ia l l y  t hose  tha t  a re  ab le  t o  methy la te  a rsen i c  - -  and  the re  a re21
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many  o f  t hem on  the  wood ,  i nc lud ing  CCA- t rea ted  wood  sugges ts1

t ha t  the re  cou ld  be  o the r  t ypes  o f  a rsen ic  p resen t  i n  bo th2

d is lodgeab le  mate r ia l  and  i n  t he  so i l .3

Because  o f  t ha t ,  we  don ' t  know wha t  wou ld  be  the4

con t r i bu t i on  o f  b i l i a ry  c i r cu la t i on  to  a rsen ic  exc re t i on .5

DR.  ROBERTS:   Le t  me say ,  because  I 'm  the  au tho r  on6

t he  s tudy  tha t  t he  EPA has  re l i ed  upon ,  I  don ' t  know i t ' s7

appropr ia te  fo r  me  to  comment  whe the r  o r  no t  they  shou ld  use  i t .   I8

t h ink  tha t ' s  so r t  o f  a  con f l i c t  o f  i n te res t  o r  someth ing .   Bu t  a t  any9

ra te ,  I ' l l  r ecuse  myse l f  f rom tha t  recommendat ion .10

But  I  wou ld  l i ke  to  comment  a  l i t t l e  b i t  abou t  the11

mode l  because  i t ' s  ge rmane  fo r  the  d i scuss ion  abou t  fu tu re12

research ,  wh ich  I  wou ld  endorse .   And  I  wou ld  a l so  say  tha t  I13

genera l l y  ag ree  w i th  mos t  o f  t he  comments  tha t  have  been  made14

abou t  the  unce r ta in t i es  assoc ia ted  w i th  tak ing  so i l  samp les  f rom15

mine  ta i l i ngs  o r  even  a  CCA s i t e  and  t r y ing  to  ex t rapo la te  tha t  t o16

o ther  k inds  o f  s i t ua t i ons .   I  ag ree  tha t  t he  ev idence  i nd i ca tes  tha t17

t he re  a re  severa l  fac to rs  t ha t  can  i n f l uence  - -  assoc ia ted  w i th  t he18

chemica l  and  the  so i l  - -  t ha t  can  i n f l uence  b ioava i l ab i l i t y .19

But  i n  regard  to  the  an ima l  mode l ,  one  i s ,  I  t h ink  tha t20

i n  t e rms  o f  - -  D r .  Kosne t t  men t ioned  tha t  t he  an ima ls  were21
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admin is te red  the  dose  under  genera l  anes thes ia ,  and  I ' d  l i ke  to1

cor rec t  t ha t  because  the  an ima ls  a re  seda ted  l i gh t l y  wh i l e  we2

admin i s te r  t he  dose ,  and  tha t ' s  t o  m in im ize  s t ress  to  the  an ima l3

which  can  have  an  e f fec t  a l so  on  gas t ro in tes t i na l  absorp t i on .4

We spen t  abou t  a  yea r  and  a  ha l f  f i nd ing  ways  to  dose5

an ima ls  t ha t  m in im ize  e f fec t s  on  the  GI  t rac t  and  absorp t i on .6

And  the re ' s  a l so  go ing  to  be  some uncer ta in t i es  w i th7

t he  way  tha t  you  do  th i s .   Bu t  j udg ing  by  ou r  compar i sons  w i th8

absorp t i on  exc re t i on  i n  humans ,  I  t h ink  we  go t  i t  p re t t y  c lose .9

There  i s  an  i ssue  abou t  bo lus  doses .   I  ag ree  w i th  tha t .  10

And  tha t ' s  an  i ssue  w i th  - -  no t  on l y  w i th  the  monkey  bu t  I  t h ink11

wi th  the  sw ine ,  t oo .   They  g i ve  more  doses ,  bu t  t hey  a re  s t i l l  much12

l a rge r  doses  than  wha t  ch i l d ren  wou ld  be  ge t t i ng  i n  te rms  o f  so i l .  13

And they  a re  a l so  fo r ,  obv ious ly ,  much  shor te r  pe r iods  o f  t ime .14

Th is  i s  no t  an  i ssue  tha t  we  haven ' t  t hough t  o f .   I  t h ink15

t he  reason  tha t  these  s tud ies  a re  done  the  way  they  a re  done  i s  j us t16

t he  p rac t i ca l  hu rd les  and  l im i ta t i ons  o f  t r y ing  to  measure17

b ioava i l ab i l i t y  i n  an ima l  mode ls .18

I  guess  wha t  I 'm  say ing  i s  t ha t  I  don ' t  know.   I dea l l y ,19

we wou ld  measure  - -  g i ve  repea ted  doses  o f  100  o r  200  m i l l i g rams20

o f  so i l  and  measure  b ioava i l ab i l i t y ,  bu t  I  don ' t  t h ink  r i gh t  now,21
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wi th  the  techno logy  we  have ,  tha t  tha t  can  be  done .1

Now,  i t  was  sugges ted  tha t  pe rhaps  you  cou ld  use2

rad io - l abe led  ma te r ia l ,  and  tha t  wou ld  g i ve  you  the  sens i t i v i t y  i n3

measuremen t  tha t  you  need .   Bu t  t he  p rob lem i s  i f  you  sp i ke  i t  i n to4

t he  so i l ,  you  don ' t  a l l ow  the  ag ing  p rocess  to  take  p lace ,  wh ich5

cou ld  a f fec t  b ioava i l ab i l i t y  and  tha t ' s ,  o f  cou rse ,  a  c r i t i c i sm o f6

one  o f  the  de rma l  s tud ies  tha t  we ' re  go ing  to  ta l k  abou t .   I f  you  age7

t he  so i l ,  t hen  you  don ' t  have  any  rad ioac t i v i t y  l e f t .8

So the re  a re  some rea l  i ssues  and  p rob lems ,  and  I9

cer ta in l y  acknow ledge  the  uncer ta in t i es ,  bu t  we  ta l k  abou t  go ing10

ahead  w i th  research .   I  wan t  t he  pane l  t o  be  aware  tha t  peop le  tha t11

are  t r y ing  to  assess  b ioava i l ab i l i t y  have  though t  abou t  these  th ings12

and  a re  t r y i ng  to  do  the  bes t  t hey  can ,  bu t  t he re  a re  some rea l13

t echn i ca l  p rob lems  assoc ia ted  w i th  do ing  tha t .14

I  t h ink  tha t  fo r  - -  l e t  me  a l so  ta l k  abou t  the  ro le  o f15

metabo l i sm because  tha t  was  ra i sed  by  a  pub l i c  commente r  and  has16

come up  a  coup le  o f  t imes  today .17

I  t h ink  tha t  b ioava i l ab i l i t y ,  as  we ' re  l ook ing  a t  i t  now,18

wh ich  i s  s imp ly  movemen t  o f  a rsen ic  i n to  the  an ima l  and19

movement  o f  a rsen ic  ou t  o f  t he  an ima l  - -  I  don ' t  t h ink  me tabo l i sm20

rea l l y  ma t te rs .   Now,  I  say  tha t  know ing  tha t ,  ce r ta in l y ,  depend ing21
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upon  how you  de f ine  b ioava i l ab i l i t y  and  wha t  you  a re  i n te res ted1

i n  - -  metabo l i sm in  the  l i ve r ,  o f  cou rse ,  can  be  ve ry  impor tan t ,2

c lass i ca l l y -de f i ned  b ioava i l ab i l i t y  i s  t he  f rac t i on  o f  t he  mate r ia l3

t ha t  en te rs  t he  sys tem c i r cu la t i on  and  i n  a  pa r t i cu la r  fo rm.4

But  - -  and  maybe  a t  some po in t  we  w i l l  have  enough5

i n fo rma t ion  abou t  va r ious  me tabo l i t es  and  spec ies  and  maybe  some6

sugges t ion  tha t ,  depend ing  upon  the  fo rm in  wh ich  you  come in to7

con tac t  w i th  i t  can  i n f l uence  i t s  metabo l i sm,  i t  w i l l  be  ve ry8

impor tan t  t o  have  a  mode l  where  the  metabo l i sm m im ics  humans .  9

But  r i gh t  now,  fo r  t he  k inds  o f  b ioava i l ab i l i t y  s tud ies  tha t  a re  on10

t he  tab le  r i gh t  now and  we ' re  ta l k ing  abou t ,  I  don ' t  t h ink11

metabo l i sm i s  rea l l y  an  i ssue .   What ' s  a t  i ssue  i s ,  i s  t he  abso rp t i on12

o f  a rsen ic  the  same in to  the  body  and  i s  the  exc re t i on  essen t ia l l y13

t he  same as  humans  such  tha t  wha tever  t he  an ima l  i s  se rves  as  a14

good  mode l?15

So I  wou ld  say ,  a t  l eas t  a t  t h i s  s ta te  i n  ou r16

unders tand ing  o f  abso rp t i on  b ioava i l ab i l i t y  s tud ies ,  I  don ' t  know17

t ha t  metabo l i sm i s  as  impor tan t  as  ge t t i ng  a  spec ies  fo r  wh ich18

arsen ic  - -  t he  d iges t i ve  hand l i ng  and  absorp t ion  i s  the  same,  o r  as19

c lose  as  we  can  ge t  t o  humans .20

There  i s  ano the r  po in t  t ha t  I  - -  ano the r  uncer ta in ty  tha t21
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I  m igh t  as  we l l  t h row ou t  i n to  the  tab le ,  and  tha t  i s  t ha t  a l l  o f  t hese1

s tud ies  a re  done  on  an ima ls  tha t  a re  fas ted  o r  a t  l eas t  have  an2

empty  s tomach .   And  does  the  p resence  o f  f ood  a f fec t3

b ioava i l ab i l i t y?4

Perhaps .   And  maybe  - -  and  I  guess  i f  you  had  to  guess ,5

you  m igh t  guess  tha t  the  p resence  o f  f ood  m igh t  i n te r fe re  w i th6

absorp t i on .   So  in  tha t  sense  you  m igh t  say  the  b ioava i l ab i l i t y7

measurements  a re ,  i n  a  sense ,  k i nd  o f  conserva t i ve  because  they8

are  be ing  - -  f rom tha t  one  aspec t ,  because  they  a re  a l l  done  on9

empty  s tomachs  o r  on  fas ted  an ima ls .10

But ,  aga in ,  i t ' s  ano ther  uncer ta in t y  i n  te rms  o f  how11

what  we ' re  ab le  t o  measure  on  an ima ls  re f l ec t s  wha t ' s  go ing  on  i n12

ch i l d ren  in  p layg rounds ,  fo r  examp le .13

Anyway ,  I  j us t  wan ted  to  th row those  po in ts  ou t .   I14

t h ink  I  go t  t hem a l l .15

Any  o the r  comments  on  th i s  i ssue?16

Dr .  G insberg?17

DR.  G INSBERG:   I  don ' t  wan t  to  l ose  s i t e  o f  EPA a l so18

presen t i ng  to  us  da ta  on  i n  v i t ro  s imu la t i ons  o f  gas t ro in tes t i na l ,  I19

guess ,  d iges t ion  o r  b reakdown o f  - -  I  guess  d i sso lu t i on ,  l each ing20

o f  a rsen ic  o f f  o f  pa r t i c les .21
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I  don ' t  have  an  op in ion  one  way  o r  the  o the r  o f  how1

re levan t  t hose .   Be fo re  we  l eave  th i s  t op i c ,  I  j us t  wan ted  to  hear2

peop le  who  know more  than  I  do  abou t  i t  how much  EPA shou ld3

re l y  upon  those  k ind  o f  da ta  wh ich ,  by  the  way ,  do  show 15  to  204

percen t  - -  you  know,  sugges t  tha t  amoun t  o f  l each ing  o f f  o f  so i l .  5

So tha t  wou ld  tend  to  make  you  th ink  tha t  i t  wou ld  be  on  the  l ow6

s ide .   Bu t  I  don ' t  know how impor tan t  those  da ta  a re .7

DR.  ROBERTS:   D r .  Mushak?8

DR.  MUSHAK:   The  p rob lem w i th  any  k ind  o f  i n  v i t ro9

s tudy  wh ich  has  as  i t s  f ocus  b ioaccess ib i l i t y ,  j us t  s imp ly10

so lub i l i za t i on  i s  t ha t  i t ' s  a  s imp l i s t i c  su r roga te  fo r  wha t  i s11

i n teg ra ted  in  the  body  o f  t he  ch i l d ,  o r  the  adu l t  f o r  t ha t  ma t te r .12

We have  seen  th i s  p rob lem w i th  o the r  e lements ,  t ha t13

you  have  eve ry th ing  f rom a  the rmodynamic  d i f f e rence  because  you14

have  an  open  rese rvo i r  i n  a  G I  t rack  o f  a  ch i l d  ve rsus  a  c losed15

t he rmodynamic  rese rvo i r  sys tem w i th  a  vesse l ,  t h i s  so r t  o f  t h ing .16

You  have  a l l  k i nd  o f  mob i l i za t i on  mechan isms  tha t  may17

go  on  tha t  you  don ' t  have  in  an  i n  v i t ro  mode l .   You  po in ted  ou t18

p inocy tos i s .   There ' s  m ice l l a r  f o rma t ion  and  a l l  o f  t hese  o the r19

t h ings .20

So I  t h ink  tha t  one  i s  p robab ly  go ing  to  se t  a  l ower21
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boundary  to  p robab ly  - -  you  know,  an  in  v i t ro  approach  wou ld  be1

l ower  boundary  to  wha t  an  i n  v i vo  mode l  wou ld  be .2

DR.  ROBERTS:   D r .  Kosne t t?3

DR.  KOSNETT:   I  app rec ia te  you r  comments ,4

Dr .  Rober t s ,  w i th  respec t  t o  the  i ssue  o f  metabo l i sm.5

The  a rgument  i s  made  when  you  a re  l ook ing  a t  re la t i ve6

b ioava i l ab i l i t y  mode l ,  t ha t  the  fac t  t ha t  how - -  you  a re  l ook ing  a t7

t he  a rsen i c  i n  a  so i l  compared  to  a rsena te  and  to  t he  ex ten t  t ha t  t he8

metabo l i sm in  the  an ima l  w i th  respec t  t o  u r i na ry  exc re t i on  i s9

go ing  to  be  hand led  the  same w i th  the  re fe rence  subs tance  as10

opposed  to  the  tes t  subs tance .   Then  tha t  - -  you  a re  no t  as11

concerned  w i th  the re  be ing  a  con found ing  e f fec t  o r  comp l i ca t i ng12

e f fec t ,  I  shou ld  say .13

But  suppos ing  - -  I  t h ink  we  s t i l l  have  to  bea r  i n  m ind14

t he  fac t  t ha t  i t ' s  no t  necessar i l y  a  g i ven  tha t  t he  na tu re  o f  a rsen i c15

i n  t he  tes t  subs tance ,  i n  t he  so i l ,  i s  go ing  to  be  metabo l i zed  o r16

hand led  i n  t he  same manner  as  the  tes t  subs tance  - -  as  a  re fe rence17

subs tance  such  as  sod ium a rsena te .18

And even  i f  t he re ,  f o r  i ns tance ,  was ,  as  Dr .  S tyb lo  has19

ment ioned ,  the  impac t  o f  t he  p resence  o f  o the r  me ta l s  - -  we ' re20

dea l ing  w i th  CCA;  you  have  copper  and  ch romate ,21
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copper -ch romated  a rsena te  - -  i f  t ha t  cou ld  i n f l uence  b i l i a ry1

exc re t i on  re la t i ve  to  the  pa ren t  compound ,  tha t ,  I  t h ink ,  wou ld2

make  a  d i f f e rence ,  even  though  you  don ' t  see  s ign i f i can t  b i l i a ry3

exc re t i on  i n  the  mode l  tha t  you  used  w i th  j us t  t he  a rsena te .4

And  i f  t he re  was  a  t ime  de lay  o r  i f  t he re  was  a5

d i f fe rence  in  the  re la t i ve  l eng th  o f  t ime  tha t  the  one  compound  was6

exc re ted  - -  t he  tes t  compound  was  exc re ted  w i th  respec t  to  the7

re fe rence  compound ,  the re  cou ld  be  a  cons ide rab le  fac to r .8

And  w i th  tha t  i n  m ind ,  I  j us t  t h ink  i t ' s  wor th  po in t i ng9

ou t  - -  and  co r rec t  me  i f  I 'm  ge t t i ng  th i s  wrong ,  bu t  i n  the  monkey10

mode l  t ha t  you  looked  a t  w i th  sod ium a rsena te ,  i n  the  fou r  days  o f11

observa t ion ,  the  comb ined  exc re t i on  tha t  was  recovered  in  bo th12

ur ine  and  feces  as  a  pe rcen tage  o f  t he  admin is te red  dose  was  50 .713

percen t ,  p lus  o r  m inus  3 .1  pe rcen t ,  so  the re  was  a  l o t  o f  room14

t he re .   I  mean ,  ha l f  o f  t he  a rsen ic  was  no t  accoun ted  fo r .15

And  the re  may  be  - -  even  i f  t he re  was  jus t  a  t ime  de lay16

i s sue  w i th  respec t  t o  how much  were  to  come ou t  w i th in  tha t17

per iod  o f  observa t ion ,  tha t  cou ld  have  in f l uenced  your  resu l t s .  18

Would  you  ag ree?19

DR.  ROBERTS:   Le t  me  t r y  and  pu t  t ha t  i n  pe rspec t i ve .  20

Yes .   And  bas ica l l y  when  you  g i ve  an  in t ravenous  dose  in  humans21
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over  f i ve  to  seven  days ,  you  on ly  ge t  60 ,  70  pe rcen t  back .   And  i t1

has  to  do  w i th  the  k ine t i cs  o f  t he  e l im ina t i on  o f  a rsen ic .2

There  a re  some rad io  t race r  s tud ies  done  a f te r3

i n t ravenous  admin is t ra t i on  o f  a rsen ic  i n  humans  tha t  i nd i ca tes4

t he re ' s  an  in i t i a l  ve ry  rap id  e l im ina t ion .   There  i s  a  second  s lower5

phase  o f  e l im ina t i on  tha t  goes  on  ou t  t o  abou t  one  week .   And  then6

t he re  i s  a  l a te ,  ve ry  s low  phase  o f  e l im ina t i on .7

And wha t  t ha t  means  i s ,  because  the re  i s  a  deep8

compar tmen t  o r  a  l ong  phase  o f  e l im ina t i on ,  you  ge t  mos t  o f  t he9

dose  back  ve ry  ea r l y .   Bu t  t he re  i s  a  s ign i f i can t  f rac t i on  tha t  rea l l y10

t akes  a  l ong  t ime  to  ge t  back ,  ac tua l l y  seve ra l  days .11

The fac t  t ha t  t he  to ta l  recovery  i s  l ow  i s  cons is ten t12

among  mode ls ,  f rank ly ,  and  has  to  do  w i th  the  k ine t i cs  o f  a rsen ic .13

I n  a l l  o f  ou r  s tud ies  - -  and  I  be l i eve  i t ' s  t he  exper ience14

o f  S tan  Cas tee l  (ph )  w i th  the  sw ine  mode l  - -  i s  t ha t  t he re  doesn ' t15

seem to  be  any  ev idence  o f  so r t  o f  a  l a te  peak  o r  a  l a te  e l im ina t i on .16

Bas ica l l y ,  you  rea l l y  ge t  mos t  o f  t he  dose  ou t ,  f rank l y ,17

i n  t he  f i r s t  24  hours  o r  so .   And  a f te r  t ha t ,  i t  f a l l s  o f f  qu i te  a  b i t .18

I  don ' t  know tha t  t he re  i s  some bunch  tha t ' s  go ing  to19

come ou t  as  a  bo lus  l a te r  on  so  much  as  i t ' s  j us t  a  func t i on  o f  t he20

k ine t i cs  o f  a rsen ic .21
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DR.  KOSNETT:   The  t ime  k ine t i cs ,  even  the  re la t i ve1

amoun t  - -  t he  abso lu te  amoun ts  coming  ou t  cou ld  d i f f e r ,  bu t  t he2

t ime  cou rse  o f  a rsen ic  exc re t i on  w i th  respec t  t o  l i ke  when  the  peak3

occurs  and  the  ta i l s  does  va ry  be tween  d i f f e ren t  a rsen ic  mo ie t i es .4

For  i ns tance ,  Revo t te r ' s  (ph )  work  has  shown tha t  the re5

are  somet imes  d i f f e rences  w i th  respec t  to  whe the r  o r  no t  you  g i ve6

t r i va len t  ve rsus  pen tava len t  a rsen i ca l s .7

So the re  cou ld  be  - -  even  i f  t he re  was  a  sh i f t  i n  t he8

k ine t i cs  o f  exc re t i on  o f  t he  tes t  subs tance  re la t i ve  to  the  re fe rence9

subs tance ,  i n  a  fou r -day  pe r iod  o f  observa t ion ,  the re  m igh t  be10

room fo r  changes  in  the  ove ra l l  amoun t  recovered .11

DR.  ROBERTS:   I  don ' t  d i sag ree  tha t  t he re  i s  go ing  to12

be  a  sh i f t ,  bu t  j us t  i n  my  op in ion ,  I  don ' t  know tha t  we  a re  go ing  to13

miss  i t  i n  the  fou r -day  pe r iod  based  on  the  da ta  tha t ' s  ou t  the re  and14

t he  va r ious  samp les  tha t  have  been  run  so  fa r .15

Dr .  Vu?16

DR.  VU:   Thank  you ,  D r .  Rober t s .17

I  rea l l y  th ink  the  i ssues  o f  D r .  S tyb lo  and  Dr .  Kosne t t18

and  Dr .  Rober ts  a re  ve ry  impor tan t ,  bu t  I  wan t  to  b r ing  back  the19

con tex t  o f  why  we  asked  th i s  ques t i on .20

The  hea l th  e f fec t s  da ta  o f  a rsen i c  i s  i n  aqueous21
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so lu t i on ,  i s  i n  d r ink ing  wa te r  o r  the  soy  sauce  s tudy ,  e t  ce te ra .  1

And we  have  to  ex t rapo la te .   So  tha t ' s  the  known hea l th  e f fec ts .2

And  even  though  I  know tha t  D r .  S tyb lo  was  ta l k ing3

abou t ,  maybe  you  have  methy la ted  a rsen ic  i n  so i l  as  opposed  to4

dr ink ing  wa te r ,  bu t  a l l  we  have  r i gh t  now i s  the  hea l th  e f fec ts  da ta5

wi th  regard  to  i n  d r ink ing  wa te r  o r  i n  aqueous  med ium.6

We now have  to  ex t rapo la te  i f  ch i l d ren  exposed  to  so i l7

con tamina ted  w i th  a rsen ic  - -  wha t  wou ld  be  the  d i f f e ren t ia l  up take8

f rom aqueous  ve rsus  so i l .   And  tha t ' s  the  i ssue  on  the  tab le .9

And  tha t ' s  why  I  t h ink  Dr .  Rober t s  sa id  the  me tabo l i sm10

doesn ' t  en te r  i n to  the  equa t ion  because ,  i f  you  on ly  l ook  a t  re la t i ve11

up take  in  aqueous  med ium ve rsus  so i l ,  t ha t ' s  wha t  the  i ssue  i s12

abou t ,  even  though  I  t h ink  a l l  t he  o the r  i ssues  a re  impor tan t  w i th13

regard  to  the  overa l l  uncer ta in t i es  o f  a  hea l th  e f fec t s  da tabase  w i th14

regard  to  th i s  i ssue .15

DR.  ROBERTS:   Thank  you  fo r  c la r i f y i ng  tha t ,  D r .  Vu .  16

And ,  o f  cou rse ,  I  wou ld  be  happy  to  ta l k  abou t  b ioava i l ab i l i t y  a l l17

day ,  bu t  the re ' s  a  coup le  o f  o the r  i ssues  tha t  I  t h ink  we  p robab ly18

need  to  ge t  t o .19

So can  we  come to  - -  we  have  had  a  number  o f20

i nd i v idua ls  exp ress  the i r  unce r ta in ty  abou t  - -  o r  a t  l eas t  i nd i ca te21
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some spec i f i c  sources  o f  uncer ta in t y  i n  t he  da ta  se t .   We have  a l so1

had  some recommenda t ions ,  d i f f e r i ng  recommenda t ions  abou t  how2

t he  agency  ough t  to  p roceed  on  an  in te r im  bas is .3

I s  the re  any th ing  tha t  anyone  wou ld  l i ke  to  add  to  ou r4

f eedback  to  agency  a t  t h i s  po in t?5

Dr .  S tyb lo  and  then  Dr .  K i sse l .6

DR.  STYBLO:   I s  i sn ' t  t ha t  common approach  when  we7

have  a  h igher  l eve l  o f  uncer ta in ty ,  we  go  w i th  the  wors t  scenar io?8

DR.  ROBERTS:   D r .  Vu?9

DR.  VU:   I 'm  so r ry .   I  was  d i s t rac ted  and  con fe r r i ng10

wi th  my  co l l eague  he re .   Cou ld  you  repea t  tha t  ques t ion?11

DR.  STYBLO:   What  I  sa id  i s ,  i sn ' t  i t  t he  case ,  when12

we have  a  h igher  l eve l  o f  uncer ta in ty ,  t ha t  we  go  w i th  the  wors t13

l eve l  scenar io?14

DR.  VU:   I t ' s  t yp i ca l  t he  agency  i s  us ing  p recau t i onary15

pr inc ip le  tha t  we  a lways  use  more  - -  pub l i c  hea l th  conserva t i ve16

numbers .   And  I  t h ink  tha t  rea l l y  goes  down to  wha t  I 'm  hear ing17

f rom d i f f e ren t  v iewpo in t  f rom members  o f  t he  pane l .18

We have  f rom - -  D r .  Kosne t t  recommend  a  range .   I19

f o rgo t  who  wan ted  50  pe rcen t .   Then  Dr .  Chou  sugges ted  25  to  5020

percen t .   D r .  C lewe l l ,  25  pe rcen t .21
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And I  t h ink  Dr .  Edwards  exp la ined  to  us  tha t ,  i f  we  use1

a  range ,  i n  a  way  you  rea l l y  have  to  do  a  p robab i l i s t i c  r i sk2

assessment ,  wh ich  I 'm  su re  l a te r  on  the  exposure  i ssues  - -  a l l  t ha t3

i s  go ing  to  come up .4

The  Of f i ce  o f  Pes t i c i de  P rograms has ,  as  we  exp la ined5

ear l i e r ,  we  wan t  to  do  more  rea l i s t i c  k ind  o f  scenar io .   Bu t  we6

cou ldn ' t  do  a l l  o f  t hese  k ind  o f  scenar ios .7

So we  ce r ta in l y  w i l l  l ook  i n to  you r  recommenda t ion  as8

a  who le ,  how we  do  the  - -  t he  approach  o f  t he  Of f i ce  o f  Pes t i c i de9

Programs  i s  more  de te rm in i s t i c  a t  t h i s  t ime .   And  so  you  can  do10

more ,  you  know,  de fau l t  assumpt ions ,  so  i t ' s  more  pub l i c  hea l th11

concern  to  see  whe the r  the re  i s  r i sk  o r  no t ,  o r  you  do  more  rea l i s t i c12

and  p robab i l i s t i c .13

So these  a re  the  op t ions  we  a re  l ook ing  a t .   So  I  rea l l y14

t h ink  tha t  t he  pane l  needs  to  recommend ,  w i th  rega rd  to  th i s  i ssue ,15

g iven  the  bes t  ava i l ab le  i n fo rmat ion ,  g i ven  the  fac t  t ha t  we  w i l l16

need  to  suppor t  more  add i t i ona l  research ,  wha t  w i l l  be  the  bes t17

approach  g i ven  the  ava i l ab le  i n fo rmat ion .18

DR.  ROBERTS:   D r .  K i sse l?19

DR.  K ISSEL:   I  j us t  wan ted  to ,  I  t h ink ,  endorse  Gary ' s20

comment  tha t  maybe  we  shou ld  go  w i th  50  pe rcen t  he re .21
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I  v i ew th i s  - -  t he re  i s  an  i nc red ib le  d i sconnec t  he re1

be tween  th i s  d i scuss ion  and  the  way  you  a re  do ing  the  r i sk2

assessmen t  wh ich  i s  t o  mu l t i p l y  f i ve  numbers  toge ther  t ha t  a re3

po in t  es t ima tes ,  wh ich  i s  ex t rao rd ina r i l y  p r im i t i ve .4

And under  those  c i r cums tances ,  rea l l y  ge t t i ng  a l l  t he5

nuances  i s  - -  i t  j us t  doesn ' t  ma tch  up .6

And g i ven  tha t  much  o f  t he  a rgument  he re  i s  abou t7

re la t i ve  b ioava i l ab i l i t y  i n  so i l ,  when  we  don ' t  even  know tha t8

what ' s  under  these  th ings  i s  so i l  because  the re  i s  the  ba rk  and  the9

pea  g rave l  and  o the r  so r t s  o f  t h ings ,  tha t  i t  makes  the  uncer ta in ty10

very  l a rge .   And  so  I  wou ld  be  inc l i ned  to  j us t  t ake  a  s tab  a t  50  - -11

i f  you  a re  go ing  to  do  one  o f  t hese  back -o f - the -enve lope  th ings ,12

guess  50  pe rcen t  and  run  w i th  i t .13

Otherw ise ,  I  t h ink  wha t  th i s  po in ts  ou t  i s  t ha t  you  wan t14

t o  go  to  a  p robab i l i s t i c  assessmen t .   And  one  o f  t he  ways  tha t  you15

can  dea l  w i th  tha t  i s  t ha t  you  take  va r iab i l i t y  f rom ind i v idua l16

s tud ies  and  you  take  uncer ta in ty  by  i nco rpo ra t i ng  a l l  t he  s tud ies17

by  p i ck ing  randomly  among  the  ava i l ab le  s tud ies .   And  wha t  you18

wind  up  w i th  i s  ve ry  l a rge  e r ro r  ba rs  wh ich  then  you  have  to  dec ide19

what  to  do  w i th .   Where  a re  you  go ing  to  regu la te  ou t  the re  i n20

t hose  upper  pe rcen t i l es?21
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But  tha t ' s  rea l l y  where  you  need  to  go  because  the re ' s1

l im i ted  re tu rns  to  t r y  to  re f i ne  a  pa ramete r  i f  you  a re  j us t  go ing  to2

mul t i p l y  f i ve  numbers  toge ther  and  say  tha t ' s  a  r i sk  assessmen t .3

Tha t ' s  p robab ly  ques t i on  8 ,  bu t  - -4

DR.  ROBERTS:   D r .  C lewe l l ?5

DR.  CLEWELL:   Fo r  the  reco rd ,  I  came in  a t  25  to  50 ,6

sp l i t t i ng  the  d i f f e rence  be ing  a round  35  to  40 ,  Vanessa .   And  I7

agree  w i th  wha t  John  sa id ,  100  pe rcen t .8

But  the  on ly  way  to  ge t  a round  th i s  - -  you  a re  go ing  to9

have  the  same p rob lem w i th  the  res idue  leve ls  on  the  wood .   You10

know,  wha t ' s  the  number?   We l l ,  t he re  i sn ' t  a  number ;  t he re ' s  l o t s11

o f  numbers .12

So i t ' s  go ing  to  be  d i f f i cu l t  t o  escape  the  rush  to  the13

probab i l i s t i c  r i sk  assessmen t ,  wh ich  we ' l l  ge t  t o  l a te r .   Bu t  f o r14

now,  i f  you  have  to  have  a  number ,  I 'm  happy  w i th  50  pe rcen t ,  4015

percen t ,  wha teve r  you  wan t ,  as  l ong  as  we  can  ge t  some sense  o f16

consensus .   I  be l i eve  we  rea l l y  do  need  to  g i ve  them a  number .17

DR.  ROBERTS:   D r .  S tyb lo .18

DR.  STYBLO:   I  t h ink  I 'm  coming  to  ag reemen t  w i th19

two  p rev ious  speakers .   Say ing  so ,  I  wou ld  l i ke  to  ask  a  ques t ion .  20

I s  t he re  any  mechan ism we  can  t r i gger  t ha t  wou ld  b ind  the  agency21
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t o  l aunch  s tud ies ,  exper imen ta l  s tud ies  w i th  app rop r ia te  des ign1

t ha t  wou ld  come w i th  some co r rec t i ons ,  because  I 'm  rea l l y  sca red2

here?   I 'm  i n  exac t  sc ience  and  we  a re  fa r  f rom tha t  now.3

So i s  the re  any th ing  we  can  no t  j us t  recommend ,  bu t4

rea l l y  ge t  ce r ta in  l eve l  o f  ce r ta in ty  tha t ,  i n  two  years ,  you  know,5

i n  l a tes t  t e rm,  we  ge t  be t te r  numbers  f rom be t te r  exper imen ts?6

DR.  ROBERTS:   I  t h ink  the  answer  i s  p robab ly  no .7

DR.  STYBLO:   Tha t  w i l l  make  i t  d i f f i cu l t  f o r  me then .8

DR.  ROBERTS:   I  t h ink  the  pane l  can  ce r ta in l y9

s t rong ly  recommend ,  u rgen t l y  recommend .   Beyond  tha t ,  I  don ' t10

know tha t  we  have  any  ab i l i t y  to  compe l  the  agency .   We ' re  an11

adv iso ry  body .12

Dr .  Heer inga  and  then  Dr .  Mushak .13

DR.  HEERINGA:   Jus t  a  qu i ck  comment  on  th i s .   I14

apprec ia te  the  sc ien t i f i c  d i scuss ion  he re ,  bu t  as  was  po in ted  ou t  by15

John  on  the  pa th  he re ,  tha t  we ' re  ta l k ing  abou t  a  fac to r  tha t ,  a t16

max imum,  can  have  so r t  o f  a  fou r - fo ld  va r iab i l i t y  w i th in  the17

ranges  tha t  we  have  observed .   And  i f  we  se t  i t  w i th in  the  con tex t18

o f  the  ranges  we  were  d i scuss ing ,  i t  may  be  two- fo ld  va r iab i l i t y .19

And as  I  l ook  down the  pa th  to  the  compos i te  r i sk20

assessmen t ,  i f  I  cou ld  ge t  someth ing  down  to  two  to  one21
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var iab i l i t y ,  I  wou ld  be  ve ry ,  ve ry  happy .1

So I  t h ink  i t ' s  ve ry  impor tan t  t o  ca r r y  tha t  ou t .   Bu t  i n2

t e rms  o f  t he  ove ra l l  exposure  and  look ing  a t  t he  componen ts  o f3

t h i s  compos i te  r i sk  assessmen t ,  t ha t  u l t ima te l y ,  t h i s  i s  p robab ly4

no t  go ing  to  be  the  pa ramete r  tha t ' s  go ing  to  d r i ve  the  ou tcome.5

DR.  ROBERTS:   Good  po in t .6

Dr .  Mushak?7

DR.  MUSHAK:   I f  we  look  a t  t he  fac t  t ha t  two  so i l s8

t es ted  by  two  an ima l  mode ls  sugges t  a  range  f rom,  say ,  25  - -9

whatever  t he  se t  o f  cond i t i ons  - -  and  42  as  an  UCL in  t he  p ig10

mode l ,  and  i f  we  take  Gary ' s  cavea t  abou t  the re  a re  med ia  ou t  the re11

t ha t  a re  p robab ly  go ing  to  re lease  a rsen i c  much  more  av id l y  t han12

so i l s ,  t hen  I  t h ink  50  percen t  i s  qu i te  sc ien t i f i ca l l y  reasonab le  as  a13

f i r s t  s tab .   I  t h i nk  a l so  th i s  wou ld  accommoda te  the  ch i l d ren  i ssue .14

And  I  t h ink  - -  l e t  me  jus t  b r i e f l y  po in t  ou t  t ha t  one15

prob lem w i th  t r y ing  to  say  tha t  the re  may  no t  be  any  d i f f e rence ,16

ch i l d ren  ve rsus  adu l t s  w i th  a rsen ic ,  i s  tha t  - -  you  know,  one  o f  t he17

reasons  tha t  k ids  do  d i f f e r  f rom adu l t s  w i th  me ta l s  - -  and ,  aga in ,18

Dr .  C lewe l l ,  I  apprec ia te  the  bas i c  chemica l  d i f fe rence  be tween  a19

meta l l o id  and  a  me ta l  - -  i s  t he  fac t  t ha t ,  you  know,  one  o f  t he20

reasons  why  ch i l d ren ,  i n  fac t ,  show h igher  up take  ra tes  a re  these21
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nu t r i t i ona l  de f i c ienc ies .   And  one  bas ic  nu t r i t i ona l  de f i c iency  in  a1

l o t  o f  ch i l d ren  i s  phospha te .2

So to  t he  ex ten t  t ha t  an  a rsena te /a rsen i te  pa r takes  o f3

phospha te  pa thways  i n  any  fash ion ,  t h i s  i s  a  nu t r i t i ona l  connec t ion4

t ha t  de f ines  a  deve lopmenta l  pa ramete r .   So  I  wou ld  say  50  pe rcen t5

i s  sc ien t i f i ca l l y  reasonab le .6

DR.  ROBERTS:   Aga in ,  recus ing  myse l f  f rom th i s ,  bu t7

we seem to  be  approach ing  a  consensus  o f  50  pe rcen t .8

I s  t ha t  - -  w i thou t  t ak ing  a  vo te ,  bu t  l ook ing  a t  heads9

sor t  o f  nodd ing  o r  shak ing  the i r  head ,  wou ld  tha t  be  a  reasonab le10

consensus  recommenda t ion  f rom the  pane l  on  th i s ,  and  tha t  we11

wou ld  move  on  to  the  nex t  ques t i on?12

Dr .  Vu ,  do  you  have  any  ques t i ons  tha t  f a l l  upon  ou r13

f eedback  on  th i s  pa r t i cu la r  - -14

DR.  VU:   I  don ' t  t h ink  the  agency  has  any  ques t i ons .  15

Thank  you .16

DR.  ROBERTS:   Grea t .   Le t ' s  go  ahead  and  tack le  t he17

nex t  ques t ion  wh i le  we ' re  on  the  sub jec t  o f  absorp t i on .18

Can you  pose  the  nex t  ques t ion  to  the  pane l .19

DR.  McMAHON:   Yes .   Thank  you .20

Our  nex t  ques t ion  dea ls  w i th  the r  de rma l  absorp t ion21
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va lue  fo r  i no rgan ic  a rsen ic .   And  as  you  have  seen ,  we  have1

se lec ted  o r  p roposed  a  va lue  o f  6 .4  pe rcen t  based  on  the  da ta  o f2

Weste r  i n  1993 .3

Our  ques t i on  to  the  pane l  i s  t o  p lease  comment  on  the4

se lec t i on  o f  t he  va lue  o f  6 .4  pe rcen t  fo r  de rma l  absorp t ion  o f5

i no rgan ic  a rsen ic  and  whe ther  o r  no t  t h i s  va lue  w i l l  be  approp r ia te6

f o r  use  in  a l l  scenar ios  i nvo lv ing  de rma l  exposure  to  a rsen ic  f rom7

CCA- t rea ted  wood ,  i nc lud ing  ch i l d ren ' s  de rma l  con tac t  w i th  wood8

sur face  res idues  and  con tam ina ted  so i l s .9

DR.  ROBERTS:   D r .  Ba tes ,  wha t  do  you  th ink  abou t10

6 .4?11

DR.  BATES:   We l l ,  i f  we  th ink  tha t  - -  o ra l12

b ioava i l ab i l i t y  i s  a  d i f f i cu l t  t h ing  to  assess .   I  t h ink  derma l13

b ioava i l ab i l i t y  i s  pe rhaps  an  o rder  o f  magn i tude  worse .   However ,14

I ' l l  do  my  bes t ,  aga in ,  be ing  a  non-exper t  on  th i s  a rea .15

As  Dr .  Kosne t t  po in ted  ou t  f o r  o ra l  b ioava i l ab i l i t y ,16

t he re  a re  many  fac to rs  tha t  i n f l uence  i t ,  and  tha t ' s  de f i n i t e l y  the17

case  fo r  de rma l  b ioava i l ab i l i t y .18

Fac to rs  such  as  the  concen t ra t i on  on  the  sk in  o r  i n  t he19

mass  o f  mate r i a l  on  the  sk in ,  pH ,  t he  mo is tu re  con ten t ,20

t empera tu re ,  chemica l  fo rm o f  t he  subs tance ,  degree  o f  fa t  o r21
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water  so lub i l i t y ,  t he  mat r i ces ,  i nc lud ing  the  par t i c l e  s i ze  and  so1

on ,  they  a l l  i n f l uence  the  degree  o f  de rma l  b ioava i l ab i l i t y .2

Now,  fo r  the  pu rposes  o f  t h i s  assessment ,  o f  necess i t y ,3

I  have  re l i ed  on  the  s tudy  wh ich  has  been  se lec ted  by  the  EPA by4

Weste r ,  e t  a l . ,  pub l i shed  in  1993 .   I  haven ' t  had  the  oppor tun i t y  to5

do  an  independen t  l i t e ra tu re  research  and  see  i f  t he re  a re  any  o ther6

s tud ies .   I  assume the  EPA has  done  tha t  and  ze roed  in  on  th i s7

par t i cu la r  s tudy .8

I t  was  use fu l  t o  read  the  s tudy ,  and  pe rhaps  I ' l l  j us t9

summar i ze  some o f  t he  key  aspec ts .10

The  s tudy  invo lved  fema le  rhesus  monkeys .   There11

were  g roups  o f  t h ree  and  fou r .   I 'm  no t  qu i te  c lea r  whe the r  those12

were  separa te  monkeys ,  bu t  I 'm  assuming  the re  were  seven13

d i f fe ren t  monkeys .14

They  were  admin is te red  H3  AS04 .   Now,  I 'm  no t  su re15

what  t he  ac tua l  name o f  t ha t  chemica l  i s ,  bu t  i t ' s  c l ea r l y16

pen tava len t .   And  th i s  was  admin i s te red  i n  two  ways :   As  a  wa te r17

so lu t i on  and  a f te r  add ing  i t  t o  so i l .18

And  fo r  bo th  the  wa te r  so lu t i on  and  the  so i l  so lu t i on ,19

t hey  admin i s te red  i n  a  l ow  dose  and  a  h igh  dose ,  so  the re  were  two20

dose  g roups .21
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Now,  the  low-dose  g roup  was  - -  t he  l ow-dose  amoun t1

was  desc r ibed  in  the  paper  as  the  m in imum a rsen ic  tha t  cou ld  be2

used  g i ven  the  spec i f i c  ac t i v i t y  o f  t he  compound ,  so  they  used3

rad io - labe led  a rsen ic  fo r  th i s  i nves t iga t ion .   And  they  sa id  th i s4

rep resen ts  genera l  background  a rsen ic .5

And the  h igh  dose  i s  rep resen ta t i ve  o f  wha t  wou ld  be6

encoun te red  in  more  con tamina ted  a reas .   And ,  as  I  sa id ,  t he7

h igher  dose  i s  a l so  equa l  i n  mass  to  o the r  compounds8

exper imen ta l l y  dosed  on  sk in ,  and  th i s  can  be  used  fo r  compara t i ve9

purposes .10

The  l ow t race  dose  gave  an  a rsen i c  sk in  concen t ra t i on11

o f  0 .00004  m ic rog rams  pe r  cen t ime te r  and  the  h igh  dose  was  0 .612

microg rams  per  square  cen t imete r ,  so  the re  was  the  qu i te  a13

d i f fe rence  be tween  the  two .14

The  resu l t s  show an  apparen t l y  anoma lous  resu l t  t ha t15

t he  - -  we l l ,  pe rhaps  i t ' s  no t  anoma lous .   Bu t  t he  l ow-dose16

absorp t ion  was  h igher  bo th  fo r  wa te r  and  fo r  so i l  t han  the17

h igh -dose  absorp t ion .   And  the  EPA had  se lec ted  the  va lue  o f  6 .418

b ioava i l ab i l i t y  f o r  t he  l ow  dose  in  wa te r .19

The perhaps  d i f f i cu l t  t o  exp la in  s i t ua t i on  was  tha t  t he20

wate r  - -  f o r  t he  so i l ,  t he  co r respond ing  low-dose  va lue  was  4 .521
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percen t .   However ,  f o r  t he  h igh -dose  wa te r ,  t he re  was  2  pe rcen t ,1

and  fo r  the  h igh -dose  so i l ,  i t  was  3 .2  pe rcen t ,  wh ich  ra i sed  the2

anoma lous  s i t ua t i on  tha t ,  w i t h  so i l ,  t he re  was  a  g rea te r  degree  o f3

absorp t i on  than  f rom wate r  i t se l f ,  wh ich  was  perhaps  wha t  l ead  the4

EPA to  choose  the  va lue  o f  6 .4  pe rcen t  fo r  the  l ow-dose  wa te r5

exposure .6

Now,  f rom bas ic  tox i co log ica l  p r i nc ip les ,  I  wou ld  have7

sa id  tha t  i t  wou ld  be  more  approp r ia te  to  re l y  on  the  h igh -dose8

exposures  because  these  a re  more  cons is ten t  w i th  wha t  one  wou ld9

expec t  i n  a  rea l  l i f e  s i t ua t i on .   However ,  we ' re  l e f t  w i th  the  resu l t10

t ha t  so i l  appears  to  be  more  b ioava i l ab le  than  wa te r  i t se l f .11

So the re  a re  two  ways  - -  two  poss ib le  exp lana t ions  fo r12

t ha t .   I t  cou ld  be  tha t  t he re  i s  some fac to r  i n  t he  so i l  wh ich13

ac tua l l y  p romotes  b ioava i l ab i l i t y .14

The a l t e rna t i ve  exp lana t i on  i s  t ha t  t h i s  i s  a  sma l l15

numbers  p rob lem and  tha t  wha t  we ' re  exper ienc ing  he re  i s  the16

resu l t  o f  j us t  random b io log i ca l  va r ia t i on .   And  I  suspec t  t ha t17

t ha t ' s  rea l l y  wha t  has  happened .   And  tha t  has  lead  to  the  so i l18

h igh -dose  va lue  be ing  more  b ioava i l ab le  than  the  h igh -dose  wa te r19

va lue .20

And I  t h ink  tha t  tha t  a l so  exp la ins  where  the  Super fund21
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program go t  the i r  va lue  o f  3  pe rcen t .   I t  was  po in ted  ou t  yes te rday1

by  Dr .  Benson  tha t  the re  was  a  d i sc repancy  tha t  the  Super fund2

program was  us ing  3  pe rcen t ,  wh ich  i s  ve ry  c lose  to  tha t  h igh -dose3

so i l  va lue  he re  o f  3 .2  pe rcen t .   So  I  t h ink  tha t  poss ib l y  exp la ins4

t he  d i sc repancy  be tween  the  two  va lues .5

So wha t  I  wou ld  say ,  on  the  bas is  o f  t ox i co log ica l6

pr inc ip les ,  i s  i t  wou ld  be  be t te r  to  go  fo r  the  h igh -dose  va lue ,7

which  i s  more  rep resen ta t i ve  o f  a  rea l  exposure  s i tua t ion ,  and  a l so8

means  mak ing  a  dec i s ion  be tween  the  so i l  and  the  wa te r  va lues .  9

And I  t h ink  p robab ly  the  so i l  va lue  o f  3 .2  pe rcen t  i s  the  mos t10

appropr ia te  the re ,  and  i t  does  co r respond  ve ry  much  w i th  the11

Super fund  va lue  o f  3  pe rcen t .12

So i f  I  had  to  p i ck  a  number ,  I  wou ld  l ean  towards  the13

3 .2  ra the r  than  the  6 .4  pe rcen t .14

I  a l so  wou ld  l i ke  to  po in t  ou t  t ha t  a  coup le  o f  t he15

pub l i c  commente rs ,  I  t h ink  Exponen t  and  Grad ien t ,  have  sugges ted16

mul t i p l y ing  the  va lue  f rom Wes te r ,  e t  a l . ,  by  ano ther  fac to r  wh ich17

rep resen ts  the  o ra l  b ioava i l ab i l i t y  to  take  in to  accoun t  the  fac t18

t ha t ,  i n  th i s  s tudy ,  t hey  d idn ' t  use  the  a rsen ic  f rom CCA;  they  used19

a  more  wa te r -so lub le  va lue ,  wh ich  may ,  i n  fac t ,  l ead  to  a  more  - -20

t o  a  h ighe r  b ioava i l ab i l i t y  t han  you  wou ld  expec t  i n  rea l i t y .21
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However ,  my  p rob lem w i th  tha t  i s  t ha t  appears  to  be ,  t o1

some ex ten t ,  doub le  coun t ing  fac to rs  i n  the  so i l ,  wh ich  wou ld  tend2

t o  re ta rd  b ioava i l ab i l i t y ,  so  you ' ve  go t  t hem on  the  sk in ,  you ' ve3

go t  them in  the  gu t ,  and  I  don ' t  t h ink  i t ' s  necessa r i l y  app rop r ia te  to4

mul t i p l y  t hose  two  toge ther .5

So tak ing  a l l  t h i s  i n to  accoun t ,  I  t h ink  p robab ly  the6

most  approp r ia te  va lue  to  use  i s  the  3 .2  pe rcen t  b ioava i l ab i l i t y  fo r7

t he  h igh -dose  so i l .8

However ,  hav ing  sa id  tha t ,  I  t h ink  i t ' s  c lea r  tha t  the re9

are  l im i ted  da ta  here  and  they  a re  us ing  a  t ype  o f  a rsen ic  wh ich  i s10

no t  the  same as  in  the  CCA.   On  the  o the r  hand ,  i t  i s  p robab ly  - -11

my susp ic ion  i s  p robab ly  more  wa te r -so lub le  and  b ioava i l ab le  i n12

t h i s  i ns tance ,  so  i t ' s  p robab ly  overes t imat ing  the  t rue  va lue .13

So we igh ing  a l l  t hese  th ings  up ,  I  wou ld  l ean  towards  a14

va lue  o f  3 .2  pe rcen t  as  be ing  more  approp r ia te  than  6 .4 .15

DR.  ROBERTS:   Thank  you ,  D r .  Ba tes .16

Dr .  Hopenhayn-R ich ,  wha t  i s  you r  number?17

DR.  HOPENHAYN-RICH:   I 'm  no t  go ing  to  p ropose  o r18

endorse  any  spec i f i c  number .19

I  t h ink  tha t  Dr .  Ba tes  has  covered  mos t  o f  t he  i ssues20

t ha t  I  was  go ing  comment  on .   I  w i l l  j us t  so r t  o f  re i te ra te  the  fac t21
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t ha t  I  do  th ink  tha t  t he re  i s  de f i n i t e l y  a  sma l l  number  i ssue  here1

t ha t  cou ld  exp la in  the  d i f f e rences  be tween  the  h igh  and  low  dose2

and  be tween  the  so i l  and  the  wa te r ,  so  tha t  e f fec t i ve l y  p robab ly3

none  o f  these  numbers  a re  s ign i f i can t l y  d i f f e ren t  f rom each  o the r .4

I f  you  p lay  a round  w i th  the  con f idence  in te rva ls ,  you5

cou ld  come ou t  w i th  the  l ow-dose  wa te r  be ing  l ower  than  the6

h igh -dose  wa te r  and  e t  ce te ra .7

But  I  am concerned  abou t ,  bes ides  the  sma l l  number8

i ssue  o f  t he  des ign  o f  t he  s tudy ,  the  fac t  t ha t  j us t  one  a rsen ic9

compound  was  used  ins tead  o f  CCA,  wh ich  seems to  be  the10

compound ,  obv ious ly ,  o f  i n te res t  he re  and  tha t  we  a re  supposed  to11

be  mak ing  dec is ions  on .   And  I 'm  no t  su re ,  aga in ,  how much  we  can12

recommend  fu r the r  s tud ies  be ing  done  to  address  th i s  p rob lem.13

And a l so  the  i ssue  o f  t he  t ype  o f  so i l  t ha t  was  used  and ,14

as  was  men t ioned  be low,  the  fac t  t ha t  t h i s  was  no t  aged  so i l  bu t15

f resh ly  impregna ted  so i l  w i th  the  a rsen ic  compound .16

So I 'm  no t  ready  to  endorse  the  6 .4  o f  t he  3 .2 .17

I f  I  had  to  p i ck  a  number ,  t hough ,  I  t h ink  I  wou ld  go18

wi th  the  more  conserva t i ve  assumpt ion ,  based  on  a l l  t he19

uncer ta in t i es ,  aga in ,  on  the  wors t  case  scenar io  o f  6 .4 .   So  maybe  I20

have  chosen  a  number .21
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DR.  ROBERTS:   I  w ro te  i t  down .1

Dr .  Kosne t t?2

DR.  KOSNETT:   I  ag ree  w i th  M ichae l  tha t  i f  we  th ink3

t ha t  t he  da ta  se t  i s  l im i ted  w i th  respec t  t o  o ra l  b ioava i l ab i l i t y ,  we4

have  even  a  tougher  p rob lem w i th  the  lack  o f  a  l o t  o f  da ta  w i th  the5

sk in  i ssue .6

One i ssue  I  don ' t  know i f  you  men t ioned ,  M ichae l ,  bu t7

I  t h ink  we  have  to  bea r  i n  m ind  tha t  i n  th i s  pa r t i cu la r  s tudy  by8

Weste r ,  t he  had  p ro longed  con tac t .   D id  you  men t ion  tha t?9

DR.  BATES:   No ,  I  d idn ' t ,  bu t  t ha t  i s  a  good  po in t .10

DR.  KOSNETT:   The  way  the  s tudy  was  des igned ,  the11

so i l  and  wa te r  were  he ld  i n  con t inuous  con tac t  w i th  the  sk in  fo r  2412

hours ,  wh ich  cou ld  conce ivab ly  - -  t he re  cou ld  be  conce ivab ly  a13

s i tua t i on  where  the  so i l  wou ld  be  he ld  i n  con tac t  d i rec t l y  w i th  a14

ch i l d ' s  sk in  fo r  t ha t  pe r iod  o f  t ime ,  bu t  i t  p robab ly  - -  on  mos t  o f15

t he  s i t ua t i ons ,  i t  m igh t  no t  s tay  i n  con tac t  f o r  t ha t  l ong  and  tha t16

cou ld  have  in f l uenced  the  resu l t s  he re  i n  the  d i rec t i on  o f17

i nc reas ing  absorp t i on .18

And  w i th  tha t  sa id ,  you  know,  I  don ' t  t h ink  tha t  - -  I19

don ' t  f ee l  s t rong ly  abou t  tak ing  one  number  ove r  the  o the r .  20

There ' s  ac tua l l y  fou r  va lues  tha t  a re  g i ven  in  th i s  paper ,  anywhere21
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f rom 2  pe rcen t  to  6 .4  pe rcen t .   And  maybe  i t  wou ld  be  sa fe  to  sp l i t1

t he  d i f f e rence  and  no te  the  range  o r  someth ing  l i ke  tha t .2

But  I  guess  I  wou ld  make  the  - -  I  wou ld  p robab ly  say3

t ha t ,  you  know,  wha t  EPA shou ld  do  i s  cons ide r  a  range  approach .  4

Cons ider ing  the  l im i ta t i ons  o f  t he  da ta ,  t ha t ' s  a lways  the  sa fes t5

t h ings  to  do .   I t  may  be  sma l l  f ac to r  ove ra l l  i n  t he  dec i s ions  tha t6

are  u l t ima te l y  made ,  bu t  w i th  the  l ack  o f  uncer ta in t y ,  t ha t ' s7

somet ime - -  I  mean ,  t he  l ack  o f  ce r ta in t y ,  t ha t ' s  somet imes  the  way8

t o  go .9

And I  wou ld  a l so  make  a  ca l l ,  as  I  t h ink  mos t  peop le10

cou ld  endorse ,  fo r  p rompt  and  u rgen t  research  in  th i s  a rea .11

DR.  ROBERTS:   So  a  range?12

DR.  KOSNETT:   Yeah .13

DR.  ROBERTS:   I  won ' t  p in  you  down  any  more .14

Other  comments?15

Dr .  Th ra l l ?16

DR.  THRALL :   I  wou ld  j us t  recommend  tha t  when  you17

are  guess ing ,  t ha t  you  no t  go  beyond  a  dec ima l  po in t .   I t  imp l i es18

t ha t  you  a re  no t  guess ing .19

DR.  ROBERTS:   We l l  s ta ted ,  D r .  Th ra l l .20

I  m igh t  as  we l l  j ump  in  on  th i s  one ,  t oo .21
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Bas ica l l y ,  I  t h ink  i t  i s  a  sma l l  number  k ind  o f  t h ing .   I1

t h ink  a l l  o f  t hese  th ings  a re  essen t ia l l y  equ iva len t .   And  p robab ly2

because  o f  t he  way  the  s tudy  was  done  w i th  so i l  and  i t  was  added3

wi thou t  a  chance  fo r  much  in te rac t i on  w i th  the  so i l  ma t r i x ,  you  a re4

rea l l y  p robab ly  measur ing  the  derma l  b ioava i l ab i l i t y  o f  so lub le5

arsen ic  app l i ed  to  the  sk in .6

So the re  i s  the  ques t ion  o f  had  the  a rsen ic  had  an7

oppor tun i t y  to  i n te rac t  w i th  so i l ,  how much  reduc t i on  wou ld  the re8

be?9

And I  don ' t  t h ink  the re  i s  any  da ta  to  address  tha t .   I10

know tha t  one  o f  t he  pub l i c  commente rs  t r i ed  to  make  a  sho t  a t  i t ,11

bu t  I  ag ree  w i th  one  o f  t he  p rev ious  comments  tha t  I  j us t  don ' t12

know tha t  the re  i s  a  sound  sc ien t i f i c  bas is  fo r  us ing  tha t  number .13

So I  don ' t  t h ink  we  have  any  da ta .   I  t h ink  we  can  look14

a t  these  numbers ,  t hough ,  as  be ing  p robab ly  conserva t i ve  because15

t ha t  i n te rac t i on  hasn ' t  been  taken  hasn ' t  t aken  p lace .16

And tha t  wou ld  tend  to  make  me wan t  to  p i ck  a  number17

more  in  the  m idd le  l i ke  3  o r  3 .2  than  maybe  one  a t  t he  upper  end .  18

Those  a re  j us t  my  though ts .19

Dr .  S tyb lo?20

DR.  STYBLO:   Le t  me  g i ve  you  an  add i t i ona l  p iece  o f21
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i n fo rmat ion  to  cons ider .1

Th is  comes  f rom exper imen ts ,  i n  v i t ro  exper imen ts2

done  in  Dr .  Hughes '  l ab  i n  research  t r i ang le  pa rk  some t ime  ago ,3

and  i t ' s  abou t  a rsen ic  spec ies ,  aga in ,  because  tha t ' s  my  spec ia l t y4

here .5

He d id  i n  v i t ro  exper imen ts  us ing  sk in  removed  f rom6

mice  and  tes ted  the  de rma l  absorp t i on  o f  a rsena te  pen tava len t7

methy l  and  pen tava len t  d ime thy l  a rsen ic .   They  a re  un ique  da ta8

cons ide r ing  tha t  nobody  e l se  d id  the  o the r  spec ies .9

I f  you  look  a t  t he  absorp t ion  ra tes  and  compare  them10

be tween  these  th ree  spec ies ,  you  come w i th  a  rough  conc lus ion11

t ha t  a rsena te  permeat ion  a re  th ree  to  fou r  t imes  h igher  than  those12

f o r  me thy l  a rsen ic  5  and  abou t  two  t imes  h igher  than  fo r  d ime thy l13

arsen i c  5 .14

An in te res t i ng  i ssue  fo r  methy l  a rsen ic  i s  t ha t  t he re  i s15

a  s ign i f i can t  po r t i on  tha t  s tays  abso rbed  in  the  sk in .   I t  doesn ' t  ge t16

t h rough  the  sk in  to  a  veh ic le ,  t o  the  med ium tha t  i s  be low the  sk in ,17

wh ich  cou ld  be  an  i n te res t i ng  po in t  f o r  de rma l  t ox i c i t y .18

So us ing  j us t  t h i s  da ta  i n  ve ry  rough  es t ima t ion ,  i f19

t he re  a re  any  o the r  spec ies ,  methy la ted  spec ies  p resen t  i n  ou r20

samp les  and  i f  t hey  a re  i n  pen tava len t  f o rm,  the  b ioava i l ab i l i t y21
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wou ld  be  ra the r  l ower  than  g rea te r ,  a l t hough  I  wou ld  l i ke  to  po in t1

ou t ,  we  don ' t  know much  abou t  de rma l  abso rp t i on  o f  t r i va len t2

arsen ic .   And  someth ing  I  j us t  asked  M ichae l  and  I  w i l l  ask  o ther3

peop le :   I s  anybody  fami l i a r  w i th  da ta  on  de rma l  absorp t ion  o f4

t r i va len t  a rsen ic ,  obv ious ly  i no rgan ic?   Nobody  d id  any th ing  e l se?  5

Are  the re  any  da ta  ou t  t he re?6

DR.  ROBERTS:   D r .  Kosne t t ,  a re  you  aware  o f  some7

da ta?8

DR.  KOSNETT:   One  th ing  tha t  - -  i t ' s  un fo r tuna te l y9

no t ,  i n  a  sense ,  as  quan t i t a t i ve  as  we  wou ld  l i ke .   Bu t  one  th ing10

t ha t  we  shou ld  bear  i n  m ind  i s  tha t  the re  i s  some exper ience  w i th11

peop le  ba th ing  f requen t l y  i n  h igh  a rsen ic  wa te rs  and  then  hav ing12

t he i r  u r i na ry  a rsen i c  examined .13

There  i s  one  pa r t i cu la r  s tudy  o f  wh ich  I  on l y  have  the14

abs t rac t ,  bu t  i t  was  pe r fo rmed  in  the  Japanese  Journa l  o f  Hyg iene15

i n  1978 ,  and  i t  i nvo l ved  a  hea l th  examina t ion  on  two  sub jec ts  - -16

excuse  me - -  seven  sub jec ts ,  two  ma les  and  f i ve  fema les  who  used17

arsen ic -con ta in ing  ho t  wa te r  f rom the  geo the rma l  power  s ta t i on  i n18

Kyosho  (ph ) ,  Japan .   They  used  the  ho t  wa te r  to  take  on ly  a  ba th19

f o r  f ou r  yea rs .   The  a rsen ic  concen t ra t i on  i n  the  wa te r  was  3 ,53020

microg rams  per  l i t e r .   So  i t ' s  p re t t y  h igh .21
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And they  d id  an  eva lua t ion  in  wh ich  they  measured1

arsen ic  concen t ra t i on  i n  the  u r ine  th ree  t imes  pe r  day  fo r  each2

sub jec t .   And  they  sa id  i t  was  in  the  no rma l  range  fo r  Japanese ,3

which  was  58  to  178  m ic rog rams  pe r  l i t e r  t o ta l  a rsen ic ,  bea r ing  in4

mind ,  too ,  t ha t  t he  Japanese  w i th  the  f i sh  d ie t ,  t ha t  i t  i s5

cons iderab l y  h igher  t han  i t  i s  i n  t he  Un i ted  S ta tes .6

So,  I  mean ,  t he i r  essen t i a l  f i nd ing  the re  was  tha t  even7

t hough  these  peop le  were  ba th ing  in  th i s  ve ry  h igh  a rsen ic  wa te r ,8

t hey  d id  no t  have  a  mass ive l y  - -  you  know,  they  d idn ' t  have  a9

de tec tab l y  e leva ted  a rsen i c  exc re t i on  i n  t he  u r i ne  w i th  t he  u r i ne10

be ing  measured  th ree  t imes  du r ing  the  day .11

I  don ' t  have  the  fu l l  s tudy ,  and  pe rhaps  i t  wou ld12

behoove  the  agency  to  ob ta in  the  fu l l  t rans la t i on  and  any  fu r the r13

f o l l ow-up  s tud ies  tha t  had  been  done .14

I  t h ink  Dr .  Smi th  men t ioned  the  o ther  day  tha t  t he re15

i s  - -  he  and  I  have  d i scussed  - -  D r .  Smi th  i s  do ing  and  shou ld16

comment  on ,  i f  you  wou ld ,  on  the  s tudy  tha t  you  a re  go ing  to17

examine  abou t  ba th ing  because  tha t  m igh t  - -18

DR.  ROBERTS:   Le t  me ge t  t o  - -  l e t  me le t  D r .  S tyb lo19

comp le te  h i s  comments  and  then  we ' l l  go  a round  and  then  maybe20

Dr .  Smi th  can  f i l l  us  i n .21
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DR.  STYBLO:   We l l ,  I  j us t  wan t  to  make  one1

conc lus ion .   I f  pen tava len t  a rsen ica l s  a re  p resen t  i n  the2

env i ronment ,  t he  b ioava i l ab i l i t y  o f  t he  ove ra l l  amoun t  o f  a rsen ic3

wou ld  be  ra ther  l ower  than  tha t  f o r  s imp ly  a rsena te  f rom aqueous4

so lu t i on .5

Aga in ,  t he  uncer ta in t y  i s ,  a re  the re  any  t r i va len t6

arsen i ca l s  p resen t .7

DR.  ROBERTS:   And  d id  you  wan t  - -  s ince  you  a re8

speak ing ,  d id  you  wan t  to  ven tu re  any th ing  on  th i s  pa r t i cu la r9

ques t ion?10

DR.  STYBLO:   No .11

DR.  ROBERTS:   Fa i r  enough .12

Dr .  F reeman,  then  Dr .  K i sse l .13

DR.  FREEMAN:   I  wou ld  l i ke  to  go  back  to  th i s  i dea14

f r om the  s tudy  tha t  you  a re  s t i ck ing  th i s  mo is t  ma te r ia l  on to  the15

sk in  fo r  24  hours .   Th i s  i s  no t  wha t  wou ld  be  happen ing  to  ch i l d ren16

under  th i s  scenar io  o f  p lay ing  in  a  - -  one  o f  t hese  jung le  gyms .17

They  may  have  con tac t  on  the  sk in ,  p resumab ly  w i th18

someth ing  wh ich  we  m igh t  charac te r i ze  as  a  d i s l odgeab le  res idue19

i n  wh ich  the re  i s  a rsen ic .20

Because  i t  i s  d i s lodgeab le  f rom the  p lay  p lace  o r  the21
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so i l ,  i t  may  a l so  d i s lodge  f rom the  sk in  a f te r  some pe r iod  o f  t ime .  1

And so  to  assume tha t  you  have  reasonab ly  h igh  up take  de rma l l y2

f o r  t h i s  meta l  when  no  o ther  meta l s  seem to  behave  l i ke  th i s ,  o the r3

t han  fo r  maybe  mercu ry ,  doesn ' t  make  an  awfu l  l o t  o f  sense  to  me .  4

So I  wou ld  choose  a  l ow  number  ra the r  than  a  h igh  number .   Wha t5

l ow  number?6

DR.  ROBERTS:   I f  you  a re  w i l l i ng  to  ven tu re  a7

recommenda t ion .8

DR.  FREEMAN:   2  o r  3 .9

DR.  ROBERTS:   2  o r  3 .   Okay .10

Dr .  K i sse l?11

DR.  K ISSEL:   Yes .   I 'm  ac tua l l y  somebody  who  has12

done  some de rma l  abso rp t i on  work ,  a l t hough  no t  i n  v i vo ,  and  so  I13

have  p robab ly  more  to  say  abou t  th i s  p ro toco l .   Bu t  f i r s t  I  wan ted14

t o  say  th i s  no t i on  o f  a  f i xed  pe rcen t  abso rp t i on  i s  nonsens ica l .15

We' re  tak ing  the  gas t ro in tes t i na l  mode l  and  app ly ing  i t16

t o  de rma l  wh ich  - -  i n  the  gas t ro in tes t i na l  t rac t ,  t he re  i s  some17

norma l  k ind  o f  re ten t i on  t ime  in  the  popu la t i on ,  so  i t  f l ushes18

t h rough  and  you  repor t  t ha t  because  peop le  a re  do ing  exper imen ts19

i n  one  spec ies  where  the re  i s  some k ind  o f  no rma l  re ten t ion  pe r iod .20

I n  so i l ,  t he re  i s  no  no rma l  re ten t ion  pe r iod .   We don ' t21
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know wha t  tha t  i s .   I f  you  leave  so i l  on  the  sk in  fo reve r  and  the re1

i s  a  pos i t i ve  the rmodynamic  g rad ien t  f rom so i l  t o  sk in ,  t he2

chemica l  agen t  w i l l  be  abso rbed  fo rever .3

Obv ious ly ,  t ha t  doesn ' t  happen  in  the  rea l  wor ld .   Wha t4

we ' re  ta l k ing  abou t  he re  a re  p robab ly  seve ra l -hour  k ind  o f5

exposures ,  maybe  f rom a  few m inu tes ,  i f  somebody  washes6

prompt l y ,  t o  seve ra l  hou rs  i f  t hey  don ' t .7

But  tak ing  24 -hour  numbers  and  then  app ly ing  them to8

shor t - te rm o r  wha t  we  th ink  a re  p robab ly  sho r te r  te rm exper imen ts9

or  ac tua l  exposure  i s  ou t  o f  whack  w i th  t r y ing  to  do  good  r i sk10

assessmen t .11

And de rma l  doesn ' t  o f ten  show up  as  ve ry  impor tan t ,12

and  so  peop le  don ' t  ca re  too  much ,  and  so  they  a re  happy  to  do13

t h ings  k ind  o f  s lopp i l y ,  bu t  t h i s  no t i on  tha t  you  jus t  t ake  th i s14

24-hour  number  and  app ly  i t ,  rega rd less  o f  whe the r  the  ch i l d15

t ouched  the  sw ing  se t  p lay ing  tag  and  then  ran  in to  the  house  and16

washed  h i s  hands  i s  the  same as  i f  t he  k id  wen t  ou t  and  p layed  on17

t he  th ing  a l l  day  and  then  wen t  to  bed  w i thou t  t ak ing  a  shower  o r18

ba th ing  and  s lep t  i n  the  accumu la ted  d i r t  f o r  24  hours  - -  t ha t  you19

wou ld  ge t  exac t l y  the  same up take  i s  j us t  no t  ve ry  p laus ib le .20

So I  wou ld  s t rong ly  u rge  EPA to  s ta r t  t h ink ing  o f  a21
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be t te r  way  to  mode l  de rma l  absorp t ion ,  and  I  rea l l y  th ink  you1

ough t  to  be  do ing  th i s  as  a  ra te  w i th  cons ide ra t i on  o f  va r iab le  t ime2

per iods  o f  exposure .   So  tha t ' s  k ind  o f  po in t  number  1 .3

Then  I  have  a  p rob lem w i th  how these  exper imen ts  a re4

done .   We ' re  t r y ing  to  mode l  some k ind  o f  an  exposure  where5

somebody  ge ts  d i r t  on  the i r  sk in  and  i t  s tays  on  the re  fo r  a  wh i le .  6

There  i s  a rgument  abou t  whe the r  we  shou ld  dea l  w i th  s ta t i c  ve rsus7

dynamic  exposures  where  you  m igh t  rub  the  so i l  i n to  the  sk in8

us ing  k ind  o f  p ressu re  wh ich  p robab ly  app l i es  to  hands  and  maybe9

knees ,  bu t  wou ldn ' t  app ly  to  fo reheads  and  o the r  pa r t s  o f  t he  body10

t ha t  you  don ' t  no rma l l y  rub  aga ins t  t h ings  s t renuous ly .   Bu t  i t ' s11

most l y  a  s ta t i c  k ind  o f  exper imen t .12

Now,  i n  o rde r  to  do  th i s  i n  v i vo  - -  and  the re  i s  a13

pre jud i ce  among  tox i co log i s t s  tha t  i n  v i vo  i s  be t te r  t han  in  v i t ro14

because  o f  c lea rance  l im i ta t i on  and  o the r  so r t s  o f  t h ings ,  and15

mys te ry  th ings  tha t  go  on  i n  o rgan isms  tha t  don ' t  happen  in  v i t ro ,16

and  so  you  wan t  to  do  in  v i vo  work .   Bu t  the re  i s  a  t rade-o f f  he re17

t ha t  i n  o rde r  to  ge t  an  o rgan ism in  v i vo ,  we  have  to  do  someth ing18

ve ry  s t range  w i th  the  d i r t  he re ,  wh ich  i s  t o  pu t  i t  on  the  ou ts ide  o f19

t he  sk in  and  then  somehow f i gu re  ou t  how to  keep  i t  t he re  wh i l e20

t he  an ima l  i s  then  a l i ve  fo r  the  exposure  pe r iod .21
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And wha t  Wes te r  and  h i s  g roup  do  i s  anes the t i ze  the1

an ima l ,  l ay  i t  down  f l a t ,  app l y  the  s tu f f ,  I  suspec t ,  wh i l e  i t ' s  s t i l l2

mois t .   Th i s  i s  ano ther  g r i pe  i s  t ha t  t hey  never  desc r ibe  ac tua l l y3

how they  pu t  the  s tu f f  on  the  sk in  o r  adequa te l y  desc r ibe  how they4

pu t  i t  on  the  sk in  o r  t he  t ime  per iod  and  the  con tac t  be tween  the5

agen t  and  the  so i l  when  they  pu t  i t  on  the  sk in  - -  i t ' s  p robab ly  s t i l l6

damp.7

And one  o f  t he  reasons  you  m igh t  expec t  tha t  you  ge t8

t he  same up take  f rom wa te r  and  so i l  i s  t ha t ,  i n  fac t ,  wha t  you  have9

i s  a  wa te r  app l i ca t i on  i n  one  case  and  a  wa te r  m ixed  w i th  d i r t10

app l i ca t i on  i n  the  second  case ,  i n  wh ich  case  i t ' s  rea l l y  j us t11

absorp t i on  f rom wa te r  i n  bo th  cases ,  and  tha t  m igh t  be  go ing  on .12

So they  pu t  t he  s tu f f  on  the  an ima l  wh i l e  i t ' s13

anes the t i zed  and  then  they  cover  i t  w i t h  two  a lum inum eye  pa tches14

wh ich  makes  a  l i t t l e  dome over  t he  top  w i th  a  Gor tex  sandw ich  i n15

be tween ,  and  then  they  tape  tha t  down.16

Wel l ,  t hen  the  monkey  s i t s  back  up .17

Ano ther  c r i t i c i sm o f  t he  Wes te r  work  i s  t ha t  t hey  have18

used  a  l a rge  par t i c l e  s i ze  wh ich  a l l ows  them to  avo id  dus t  i n  t he i r19

l abo ra to ry .   I  t h ink  tha t  one  way  to  avo id  dus t  i n  the  l abo ra to ry  i s20

do  the  work  i n  a  hood .   I f  you  a re  wor r ied  abou t  expos ing  your21
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peop le  to  dus t ,  t hen  you  use  wha t  i s  an  abnorma l l y  l a rge  so i l  s i ze .  1

They  a re  us ing  180  to  300 -m ic ron  so i l  pa r t i c l es ,  wh ich  i s  much2

l a rge r  than  the  so i l  t ha t  wou ld  ac tua l l y  s t i ck  to  sk in  i f  you  had  a3

rea l  exposure .4

So now you  have  taken  th i s  monkey  and  you  s i t  i t  up5

and  you  have  huge  so i l  pa r t i c l es .   My  hunch  i s  t ha t  i t  f a l l s  down6

i n to  the  bo t tom o f  the  space  under  th i s  concave  k ind  o f  dev ice .  7

Now,  I  don ' t  know wha t  tha t  i s .8

What  exposure  a re  we  mode l ing  the re?   I  mean ,  i n  o rde r9

t o  ge t  an  in  v i vo  app l i ca t i on ,  we  have  c rea ted  th i s  th ing  where  a10

ch i l d  has  a  cup  o f  so i l  t aped  to  i t s  s ide  and  i s  s i t t i ng ,  i n  th i s  case ,11

i n  a  res t ra ined  cha i r  - -  somebody  e l se  has  done  these  exper imen ts12

where  they  a l l ow  the  monkey  f ree  range ,  wh ich  means  tha t  the13

t h ink  i s  shak ing  a round  in  the re  and  you ' re  shak ing  d i r t  on  the14

ou ts ide  o f  t he  monkey  ins tead  o f  hav ing  a  l aye r  o f  d i r t  on  the  sk in .  15

And  i t  ge ts  to  be  k ind  o f  a  s t ra ined  scenar io  to  say  tha t  t ha t ' s16

i nd i ca t i ve  o f  wha t  happens  to  a  rea l  pe rson  in  a  rea l  exposure .   So  I17

don ' t  have  too  much  con f idence  in  wha t ' s  go ing  on  he re .18

On top  o f  t ha t ,  i f  you  read  the  paper ,  you  won ' t  see19

much  cogn izance  o f  env i ronmenta l  chemis t r y .   The  wa te r  i n  wh ich20

t he  s tu f f  i s  d i sso lved  i s  no t  even  desc r ibed .21
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When you  a re  dea l i ng  w i th  i no rgan ic  compounds ,1

par t i t i on ing  among  phases  has  a  l o t  t o  do  w i th  wha t  e l se  i s  i n  the2

wate r  w i th  the  ion  tha t  you ' re  i n te res ted  in .   I f  you  don ' t  desc r ibe3

any th ing  abou t  the  wa te r  qua l i t y ,  i t  makes  i t  k i nd  o f  d i f f i cu l t  t o4

unders tand  wha t ' s  go ing  on  because  you  don ' t  know the  spec ia t i on5

o f  the  agen t  tha t  you  a re  i n te res ted  in .   And  they  compare ,  as  i f6

t hey  were  d i rec t l y  comparab le ,  t he  a rsen i c  ac id  wh ich  i s  app l i ed  to7

t he  monkey  and  some separa te  pa r t i t i on ing  exper imen ts  wh ich8

t hey ' ve  done ,  wh ich  were  done  w i th  a rsen ic  ch lo r ide  as  i f  a rsen ic9

i s  a rsen ic  and  i t  doesn ' t  ma t te r  wha t  comp l imen ta ry  i ons  m igh t  be10

i n  t he  so lu t i on  w i th  i t .   Tha t  doesn ' t  i nsp i re  con f i dence .11

There  i s  a l so  a  h i s to ry  o f  o the r  work  done  by  th i s  same12

group  where  they  have  repor ted  the  same absorp t ion  fo r  o rgan ic13

compounds ,  s ta t i s t i ca l l y  i nd i s t i ngu ishab le  abso rp t i on  f rom14

organ ic  so l ven t ,  wh ich  i s  then  evapora ted  on  the  sk in ,  so  pu re15

compound  and  s tu f f  l oaded  on  so i l .16

Now,  you  can  e i the r  be l i eve  tha t  the  the rmodynamic17

ac t i v i t y  o f  o rgan ic  compounds  l i ke  PCBs  and  pen tach lo ropheno l18

on  so i l  a re  the  same as  the  the rmodynamic  ac t i v i t y  o f  t he  pu re19

compound  o r  you  can  be l i eve  tha t  the  exper imen t  was  done  in  a20

way  wh ich  doesn ' t  a l l ow  you  to  d i s t i ngu ish  be tween  th ings  tha t  a re21
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obv ious l y  d i f f e ren t .1

Given  tha t  con tex t ,  I 'm  ve ry  ne rvous  abou t  accep t ing2

any  spec i f i c  recommendat ions  w i th  respec t  t o  th i s  work .3

Also  no t  desc r ibed  in  he re  i s  any th ing  abou t  cage  wash ,4

whethe r  any th ing  cou ld  escape  f rom th i s .   You  know,  does  the  tape5

pee l  up?   Does  any th ing  ge t  ou t?   I s  tha t  be ing  coun ted?   I s  tha t6

why  you  ge t  b ig  numbers?   I  don ' t  know.   I t ' s  no t  desc r ibed .7

Norma l l y ,  you  l i ke  to  know wha t ' s  go ing  on  i f  you  a re8

go ing  to  eva lua te  s tu f f ,  and  work  f rom tha t  g roup  i s  remarkab ly9

sparse  i n  te rms  o f  desc r ip t i on  o f  env i ronmen ta l  de ta i l s .10

Wi th  respec t  t o  the  monkeys ,  my  unders tand ing  i s  t ha t11

t he re  were  no t  seven  monkeys .   I  t h ink  the  to ta l  co lony  tha t  they12

were  dea l i ng  w i th  - -  and  I  cou ld  be  wrong  on  th i s  - -  bu t  f rom13

conversa t ions ,  I  t h ink  they  have  never  had  more  than  f i ve  o r  fou r14

or  f i ve  monkeys .   So  th i s  i s  repe t i t i ve  use  o f  monkeys  and  the re  i s15

a  ques t ion  o f  sequenc ing .   Was  the  low-dose  so i l  be fo re  the16

l ow-dose  wa te r ,  be fo re  the  h igh -dose  so i l ,  be fo re  the  h igh -dose17

wate r ,  o r  was  i t  some o the r  sequence  and  cou ld  we  jus t  be  see ing18

s low leak ing  f rom monkeys  tha t ' s  con found ing  resu l t s  f rom19

d i f fe ren t  - -  I  don ' t  know.   And  maybe  they  though t  abou t  tha t  and20

d id  i t  r i gh t ,  bu t  t hey  ce r ta in l y  d idn ' t  t e l l  us  tha t  t hey  though t  abou t21
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i t  and  d id  i t  r i gh t .1

I  no t i ce  tha t  i f  you  take  the  f l ux  to  concen t ra t i on  ra t i o ,2

f o r  so i l  i t ' s  un i fo rm ly  abou t  10  t imes  h ighe r  than  the  f l ux  to3

concen t ra t i on  ra t i o  fo r  wa te r ,  wh ich  ac tua l l y  a rgues  aga ins t  my4

argumen t  tha t  i t ' s  t he  same exper imen t  i n  bo th  cases  and  jus t  adds5

t o  my  genera l  puzz lemen t  abou t  wha t  the  he l l  i s  go ing  on  he re .6

And I  wou ld  a l so  l i ke  to  po in t  ou t  tha t  the re  a re  no t7

f ou r  numbers  he re ,  t he re  a re  s i x  numbers ,  because  the re  were  some8

i n  v i t ro  exper imen ts  done  a l so ,  and  they  tend  to  be  - -  t he  wa te r9

number  i s  the  same as  the  h igh -dose  wa te r  and  the  so i l  number10

t ends  to  be  a  l i t t l e  l ower .11

For  an  ino rgan ic  compound ,  I  t h ink  the  c lea rance12

l im i ta t i on  th ing  p robab ly  wou ldn ' t  app ly ,  o r  i t  m igh t  no t ,  anyway .  13

You  have  to  check  the  so lub i l i t y  k ind  o f  cons idera t i ons .14

I n  th i s  case ,  t he  i n  v i t ro  numbers  m igh t  be  j us t  as  good15

as  the  i n  v i vo  numbers .   A t  l eas t  w i th  the  i n  v i t ro  numbers ,  you16

know tha t  the  s tu f f  was  s i t t i ng  f l a t  on  a  ho r i zon ta l  su r face  on  the17

sk in  fo r  the  24 -hour  pe r iod ,  and  you  can  then  d raw some18

i n te rp re ta t i ons  abou t  tha t ,  whereas  in  the  in  v i vo  case ,  you  had19

s tu f f  l umped  a t  t he  bo t tom o f  t h i s  p ro tec t i ve  dev i ce .20

So,  ove ra l l ,  t he  resu l t s  a re  coun te r in tu i t i ve  tha t21
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ava i l ab i l i t y  f rom so i l  wou ld  be  g rea te r  t han  ava i l ab i l i t y  f rom1

wate r .2

I  wou ld  be  i nc l i ned  to  take  the  l ower  so i l  number ,3

e i the r  1  percen t  f rom the  i n  v i t ro  work  o r  3  percen t  f rom the  so i l4

work ,  and  d i v ide  i t  by  24  hours  and  say  tha t  maybe  .1  pe rcen t  pe r5

hour  i s  a  number  tha t  you  cou ld  use ,  and  then  mod i f y  tha t  fu r the r6

wi th  some es t ima te  o f  how long  somebody  i s  ac tua l l y  go ing  to  be7

i n  con tac t  w i th  so i l .8

Cer ta in l y ,  I  wan t  to  endorse  the  comment  tha t  two9

s ign i f i can t  f i gu res  he re  i s  no t  j us t i f i ab le .10

DR.  ROBERTS:   D r .  K i sse l ,  I  j us t  have  a  fo l l ow-up11

ques t ion  fo r  you .12

When you  say  to  d i v ide  by  24 ,  so  you  wou ld  assume13

t ha t  t he  f l ux  i s  l i nea r?   I  mean ,  i t ' s  a  ze ro  o rde r  p rocess?14

DR.  K ISSEL:   We l l ,  i t ' s  p robab ly  no t .   You  ac tua l l y15

expec t  i t  t o  be  more  rap id ,  i n i t i a l l y .   Bu t  s ince  I  t h ink  these16

numbers  a re  p robab ly  too  h igh ,  anyway ,  i t  doesn ' t  bo the r  me  too17

much  tha t  l i nea r i z ing  wou ld  k ind  o f  undercu t  wha t  the  ac tua l  shape18

o f  t he  cu rve  was .19

I n  ano the r  case ,  I  m igh t  wan t  to  use  - -  l i nea r i ze20

someth ing  ove r  a  sho r te r  t ime  pe r iod ,  no t  take  the  24 -hour  number21
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and  l i nea r i ze  i t ,  bu t  take  a  fou r -number  and  l i nea r i ze  tha t .1

DR.  ROBERTS:   Le t  me  ask  a  fo l l ow-up  ques t i on  s ince2

you  recommended  a  d i f f e ren t  approach  and  seemed to  encourage  a3

f l ux  mode l  ra the r  than  jus t  a  s t ra igh t  pe rcen tage ,  I  t h ink  fo r  some4

good  and  log i ca l  reasons .   A re  the re  any  f l ex  da ta  fo r  a rsen ic  o r5

arsen i c  f rom so i l s ,  i f  t hey  dec ided  to  go  tha t  approach  i ns tead  o f6

p ick ing  a  pe rcen tage  tha t  they  cou ld  use?7

DR.  K ISSEL:   The  cu r ren t  EPA document  has  go t  a  KP8

ca lcu la to r  fo r  i no rgan ics  i n  genera l ,  wh ich  i s  p robab ly  too  h igh  by9

a  coup le  o f  o rde rs  o f  magn i tude .10

For  i no rgan ics ,  we ' re  rea l l y  i n  bad  shape .   Ac tua l l y ,  f o r11

organ ics ,  we ' re  rea l l y  i n  bad  - -  f o r  any th ing  f rom so i l ,  we ' re  i n12

rea l l y  bad  shape  in  the  de rma l  wor ld .   The  ex i s t i ng  da tabase  i s13

gross l y  i nadequa te  to  wha t  i t ' s  be ing  used  fo r .14

DR.  ROBERTS:   I  j us t  wan ted  to  be  c lea r  t ha t15

bas ica l l y  - -  and  I  wou ld  ag ree ;  I  t h ink  th i s  i s  d i rec t i on  they  need  to16

go ,  bu t  pe rhaps  the  da ta  a ren ' t  t he re  i n  the  immed ia te  te rm fo r17

t hem to  use  th i s  app roach .18

DR.  K ISSEL:   Wh ich  i s  why  you  cou ld  take  these19

numbers  - -  and  I  t h ink  they  a re  go ing  to  be  conserva t i ve  and  I20

t h ink  the  de rma l  pa thway  i s  go ing  to  be  more  impac ted  by  an21
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ad jus tmen t  I 'm  go ing  to  recommend  to  the  so i l  l oad ing  number  tha t1

t hey  a re  us ing ,  so  i t ' s  go ing  to  ge t  knocked  down  a  l o t  anyway .2

DR.  ROBERTS:   O ther  comments?3

Dr .  Smi th ,  t hen  Dr .  F ranco is .4

DR.  SMITH:   I  t h ink  th i s  may  be  d i rec ted  to  Dr .  K i sse l ,5

bu t  I 'm  look ing  fo r  some c la r i f i ca t i on  he re  because  we  have  two ,6

as  I  unders tand  i t ,  de rma l  exposure  scenar ios .   One  i s  go ing  to  be7

t he  one  assoc ia ted  w i th  so i l  l oad ing  on to  the  sk in  f rom ch i l d ren8

p lay ing  a round  the  s t ruc tu re ;  t he  o the r  i s  go ing  to  be  the9

d is lodgeab le  a rsen ic .10

Many  o f  the  concerns  I  j us t  hea rd  you  vo ice  I  f e l t  were11

d i rec ted  more  to  i ssues  a round  the  so i l  i ssue .   Can  you  te l l  me  o r12

t a l k  to  us  a  l i t t l e  b i t  abou t  you r  though ts  o f  t o  wha t  ex ten t  you r13

concerns  app ly  to  the  d i s lodgeab le  a rsen ic  tha t ' s  go ing  to  be  on14

hand  su r faces .   I  mean ,  wou ld  you  s t i l l  r ecommend  the  same15

approach?   Do  you  s t i l l  have  a l l  t he  same concerns?16

DR.  K ISSEL:   You  a re  r i gh t ,  I  was  ta l k ing  abou t  so i l .  17

And tha t  does  c rea te  the  p rob lem o f  wha t  do  we  do  w i th  the18

d is lodgeab le  res idue .   And  I  don ' t  ac tua l l y  know wha t  the19

b ioava i l ab i l i t y  - -  i t  wou ld  be  hard  to  even  pu t  an  o rder  o f20

magn i tude  k ind  o f  guess ,  a l t hough  I 'm  su re  i t ' s  a  l o t  l ess  than  10021
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percen t .   Bu t  pu re  i no rgan ic  compound  on  the  sk in ,  I 'm  no t  su re1

what  to  do  w i th  tha t .2

DR.  ROBERTS:   D r .  Smi th .3

DR.  SMITH:   I  j us t  wan ted  to  fo l l ow  up  on  - -4

Dr .  Kosne t t  made  a  comment  and  I  j us t  wan ted  to  respond  to  i t .5

F i rs t ,  I 'm  no t  go ing  to  ta l k  abou t  the  work  tha t  we ' re6

do ing ,  on l y  because  I  don ' t  t h ink  i t ' s  go ing  to  be  ava i l ab le  fo r  a7

year  o r  two .   I t ' s  a l so  someth ing  tha t  has  much  more  to  do  w i th8

ch i l d ren ' s  behav io r  than  rea l l y  a  de rma l  s tudy ,  pe r  se .   Bu t  i f9

anyone  wan ts  to  ta l k  abou t  i t ,  I ' l l  be  de l i gh ted  to  ta l k  abou t  i t .10

What  I  do  wan t  t o  comment  on  i s  my  awareness  i s  t ha t11

t he re  i s  a  s tudy  w i th  ra ts ,  I  be l i eve ,  where  the  ta i l  i s  l e f t  i n  the12

beaker  fo r  a  per iod  o f  t ime  to  measure  so r t  o f  de rma l  up take .   And13

t ha t  i f  you  measured  the  b lood  a rsen ic  concen t ra t i ons  ove r  the14

seven  days  fo l l ow ing ,  i t  r ema ined  h igh ,  i s  my  reco l l ec t i on ,  ove r15

t he  en t i re  seven-day  pe r iod .16

So I 'm  jus t  say ing  tha t  I  wou ld  have  concerns  abou t  the17

sor t  o f  s tudy  des ign  w i th  the  Japanese  you  men t ioned  where  they18

j us t  happened  to  l ook  a t  u r ine  leve ls  fo r  tha t  day  fo r  de rma l19

exposure  and  conc lude ,  the re fo re ,  t ha t  the re  can ' t  be  much  de rma l20

up take .   And  you  and  I  have  ta l ked  abou t  the  A laska  da ta ,  how21
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t ha t ' s  open  to  i n te rp re ta t i on .1

DR.  ROBERTS:   Thank  you .2

Dr .  F ranco i s?3

DR.  FRANCOIS:   I  don ' t  mean  to  con fuse  the  i ssue  any4

f u r the r ,  bu t  I  j us t  wan ted  to  rem ind  the  pane l  t ha t  sk in5

permeab i l i t y  i n  humans  va r ies  depend ing  on  the  s i te  o f  t he  body6

t ha t  you  a re  l ook ing  a t .7

DR.  ROBERTS:   Thank  you ,  D r .  F ranco is .8

Dr .  Mor ry?9

DR.  MORRY:   Jus t  a  qu i ck  comment  w i th  regard  to  the10

exposure  o f  t he  sk in  to  the  d i s lodgeab le  s tu f f  f rom con tac t  - -11

d i rec t  con tac t  w i th  the  wood .   I t  seems to  me  tha t  we  can ' t  say12

whethe r  we ' re  ta l k ing  abou t  an  ino rgan ic  compound  on  the  sk in  o r13

what  med ium the  compound  i s  go ing  to  be  i n  because  the  wood  i s14

go ing  to  be  cove red  w i th  dew o r  ra in  o r  no t ,  i t ' s  go ing  to  be  d ry .  15

And the  sk in  i s  e i the r  go ing  to  be  swea ty  o r  no t  swea ty  o r  cove red16

wi th  pa r t  o f  l unch  o r  someth ing  l i ke  tha t .17

So,  you  know,  who  knows  wha t  the  med ium i s  go ing  to18

be  fo r  tha t  exposure .19

DR.  ROBERTS:   D r .  K i sse l?20

DR.  K ISSEL:   I f  I  cou ld  add  someth ing  to  tha t .   One  o f21
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t he  th ings  tha t  - -  no rma l l y ,  when  you  th ink  abou t  exposure  to1

wate r  fo r  de rma l  absorp t ion ,  a  l o t  o f  t he  exper imen ts  a re  done  in2

d i f f us ion  ce l l s  where  you  have  l i qu id  wa te r  s i t t i ng  on  top  o f  s tu f f3

and  the re  i s  l i qu id  wa te r  s i t t i ng  the re  the  who le  t ime .   And  you4

ca lcu la te  a  - -  you  leave  i t  l ong  enough  to  ge t  s teady  da te  and  you5

do  a  permeab i l i t y  coe f f i c i en t ,  and  tha t ' s  k ind  o f  a  s tandard6

approach .   Th i s  i s  ac tua l l y  f i ve  m ic ro l i t e rs  o f  wa te r  app l i ed  to  the7

sk in  and  tha t ' s  how much  wa te r  the re  i s .   I  don ' t  know o f  wha t8

happened  subsequen t l y  i n  the  exper imen t .9

Cou ld  tha t  much  wa te r  be  abso rbed  in to  the  sk in  so10

t ha t ,  e f fec t i ve l y ,  t he  i no rgan ic  sa l t s  a re  l e f t  as  depos i t  on  the11

sk in?   I  don ' t  know.12

Would  i t  run  o f f  when  you  sa t  the  monkey  up  l i ke  I13

wou ld  expec t  the  d i r t  t o  run  o f f?   I  don ' t  know.14

So there  i s  a t  l eas t  a  poss ib i l i t y  t ha t  t he  wa te r  numbers15

here  a re  no t  t oo  fa r  o f f  f o r  hav ing  p laced  a rsen i ca l  sa l t s  d i rec t l y16

on  the  sk in  and  l e f t  t hem.17

But  t h i s  i s  a l l  sho t  i n  t he  da rk  k ind  o f  s tu f f .   Because18

t he  exper imen ts  j us t  a ren ' t  done  in  a  way  tha t ' s  he lp fu l  t o  the19

ques t ion .20

DR.  ROBERTS:   The  l im i ta t i ons  i n  t he  s tud ies ,  I  t h ink ,21
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have  been  we l l  d i scussed  he re .   And ,  a l so ,  I  t h ink  i t ' s  f a i r  t o  say1

t ha t  t he  s i t ua t i on  i s  no t  go ing  to  ge t  any  be t te r  any  t ime  soon2

because  o f  t he  p rob lems  tha t  Dr .  K i sse l  po in ted  ou t ,  and  I  wou ld3

echo  those .   And  the re  a re  a  l o t  o f  d i f f i cu l t i es  i n  conduc t ing4

i n  v i vo  s tud ies .5

I n  v i t ro  s tud ies  a re  eas ie r  to  conduc t ,  bu t  then  the re  i s6

a lways  th i s  i ssue  o f  i n te rp re ta t i on  and  tha t  so r t  o f  t h ing .7

Le t ' s  ge t  back  to  the  ques t i on .8

I s  6 .4  pe rcen t  an  approp r ia te  va lue  to  use  fo r  the9

scenar ios  under  d i scuss ion?   And ,  i f  no t ,  wha t  va lue  wou ld  th i s10

pane l  recommend?   I s  t he re  a  consensus  va lue  tha t  t h i s  pane l11

wou ld  recommend?   Or  wha t  a re  we  go ing  to  t e l l  t he  agency  to  do?12

Dr .  C lewe l l ?13

DR.  CLEWELL:   I  t h ink  tha t  the re  have  been  a  number14

o f  po in ts  made  abou t  why  these  a re  p robab ly  conserva t i ve  va lues15

t ha t  have  been  p rov ided  in  the  s tudy .16

And  John 's  po in t  i n  pa r t i cu la r  i s  impor tan t  abou t  these17

be ing  24 -hour  occ luded  va lues  and  we ' re  ta l k ing  abou t  much  less18

t han  24 -hour  re ten t ion  on  the  sk in  fo r  a lmos t  a l l  ch i l d ren  who  have19

a  mo ther .20

So I  t h ink  tha t  we  ce r ta in l y  wou ld  wan t  to  use  one  o f21
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t he  more  conserva t i ve  - -  one  o f  t he  l ower  va lues  f rom th i s  s tudy .  1

And s ince  the  h igh  dose  va lues  a re  3  pe rcen t  and  2  pe rcen t  fo r2

wate r  - -  f o r  so i l  and  wa te r  respec t i ve l y ,  as  Dr .  Th ra l l  po in ted  ou t ,3

2  to  3  pe rcen t  sounds  good  to  me .4

DR.  ROBERTS:   D r .  Kosne t t .   I  wan t  th i s  to  be  a  p re t t y5

numer i ca l  d i scuss ion .6

DR.  KOSNETT:   I  j us t  had  one  ques t i on  to  ask ,  and  I7

don ' t  know i f  D r .  Beck  i s  i n  the  aud ience ,  bu t  I  read  he r  comments8

t ha t  were  submi t ted .   And  i t ' s  i n te res t i ng ,  she  re fe rences  a  s tudy9

by  Peep les  - -  and  th i s  i s  i n  the  g rad ien t  comment  book .10

There  i s  a  s tudy  tha t ' s  re fe renced ,  bu t  the  numbers11

aren ' t  g i ven .   I t ' s  ca l l ed  the  Derma l  Absorp t ion  o f  A rsen ic  i n  Dogs12

f r om Sawdus t  F rom Wood  T rea ted  w i th  ACA and  CCA-C,13

Unive rs i t y  o f  Ca l i f o rn ia  Schoo l  o f  Ve te r ina ry  Med ic ine ,14

Depar tmen t  o f  Phys io log ic  Sc ience ,  Dav is ,  Ca l i f o rn ia .15

Do we  have  - -16

DR.  ROBERTS:   I  be l i eve  those  da ta  were  p resen ted  in17

t he  pub l i c  comments ,  bu t  I  don ' t  know i f  we  have  - -  D r .  Beck  i s  - -18

DR.  BECK:   I  have  to  go  back  and  look  a t  t he  s tudy .   I19

do  reca l l  t hey  d idn ' t  see  any  tox i co log ica l  e f fec ts  w i th  the  de rma l20

s tud ies ,  bu t  I  don ' t  reca l l  wha t  was  seen  on  the  absorp t ion ,21
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spec i f i ca l l y ,  and  I 'm  wonder ing  i f  John  Bu ta la  i s  i n  the  aud ience .1

John ,  do  you  reca l l  r esu l t s  f rom the  Peep les  s tudy2

wi th  - -3

DR.  ROBERTS:   Ve ry  qu i ck l y ,  D r .  Bu ta la .4

MR.  BUTALA:   I  desc r ibed  those  s tud ies  to  you5

yes te rday .   We do  have  cop ies  o f  t he  ac tua l  s tudy  repor t  f o r  you6

t oday .   I  t h ink  they  a re  be ing  pho tocop ied  as  we  speak .  7

Spec i f i ca l l y ,  you r  ques t i on  was  wha t?8

DR.  KOSNETT:   I  d idn ' t  see  - -  t he re  was  no9

quan t i t a t i on  g i ven  in  the  g rad ien t  submiss ion .   I  j us t  wondered10

what  was  the  pe rcen t  up take  tha t  was  observed .11

MR.  BUTALA:   F rom tha t  pa r t i cu la r  s tudy ,  the re  was  - -12

as  you  reca l l ,  t he re  was  a  measurement  made  p r io r  to  the  - -  t hese13

were  u r ina ry  concen t ra t i ons  o f  a rsen ic .14

There  was  a  measurement  made  p r i o r  t o  t he  derma l15

admin is t ra t i on  because  the  dogs  were  known to  have  abou t  13516

mi l l i g rams  pe r  day  d ie ta ry  a rsen ic .   And  tha t  was  - -  and  I  don ' t17

reca l l  wha t  t he  u r i na ry  concen t ra t i on  was ,  bu t  I  remember  wha t  I18

sa id  yes te rday .19

Whatever  t he  p rederma l  dos ing  u r i na ry  concen t ra t i on20

was  o f  a rsen ic  based  on  the  135  m i l l i g rams  d ie ta ry  exposure ,  the21
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admin i s t ra t i on  o f  CCA- t rea ted  wood  sawdus t  t o  the  sk in  fo r  two1

days  and  then  fo r  fou r  days  a f te r  - -2

DR.  ROBERTS:   I 'm  so r ry .   I  don ' t  mean  to  - -  a re  the3

da ta  adequa te  to  deve lop  an  es t ima te  o f  b ioava i l ab i l i t y?4

MR.  BUTALA:   We l l ,  t he re  was  ze ro  i nc rease  i n  t he5

ur ina ry  a rsen ic  fo l l ow ing  de rma l  admin is t ra t i on  o f  sawdus t .6

DR.  STEINBERG:   I t  was  a  non- re fe renced  a r t i c le .  7

There  was  no  re fe rence  to  th i s ,  so  I  don ' t  know how th i s  cou ld  be8

admiss ib le .   And  I  ha te  to  see  us  ge t  d i s t rac ted  on  these  tangen ts .9

DR.  ROBERTS:   Le t ' s  l e t  t ha t  s i t  f o r  a  second .10

Le t  me  ask ,  aga in ,  t he  pane l :   Does  anyone  have  an11

op in ion  abou t  - -  t ha t  hasn ' t  we ighed  in  ye t  - -  abou t  6 .4  pe rcen t?   I s12

t ha t  an  approp r ia te  va lue  o r  shou ld  the  pane l  - -  wha t ' s  you r13

recommenda t i on  to  t he  agency?14

Dr .  Heer inga?15

DR.  HEERINGA:   Here  aga in ,  I  have  no  exper t i se  on16

t he  spec i f i c  va lue ,  bu t  I  t h ink  u l t ima te l y  we ' re  go ing  to  come17

f o rward ,  a t  l eas t  some o f  us ,  w i th  a  recommendat ion  fo r  s imu la t i on18

over  reasonab le  ranges  o f  t hese .   And  i f  d i f f e rence  i s  be tween  3 .219

and  6 .8 ,  I  t h ink  tha t ' s  a  reasonab le  range  w i th  wh ich  to  s imu la te20

uncer ta in ty  i n  these  pa ramete rs ,  and  even  ze ro  to  6 .8  pe rcen t  i s21
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probab ly  reasonab le  range .1

DR.  ROBERTS:   Any  o the r  comments?2

Dr .  Vu ,  I 'm  no t  su re  we  have  g i ven  you  a  rea l  c lea r3

f eedback  on  th i s  pa r t i cu la r  i ssue .4

DR.  VU:   We l l ,  t hank  you ,  D r .  Rober t s .5

I 'm  hear ing  a  d i f f e ren t  v iewpo in t  among  the  pane l6

members .   Some recommenda t ion  to  l ook  a t  a  range .   Tha t  means7

we need  to  conduc t  p robab i l i s t i c  r i sk  assessment .   And  o the rs8

wou ld  say  go  to  the  Super fund  number ,  wh ich  i s  3  pe rcen t .   So  the9

agency  wou ld  p re fe r  t o  have  a  consensus ,  bu t  i f  no t ,  t he  agency10

wi l l  t ake  wha teve r  the  recommenda t ion  you  come up  w i th  and  we ' l l11

l i ve  w i th  wha teve r  you  come up  w i th .12

DR.  ROBERTS:   Thank  you ,  D r .  Gordon .13

Are  you  go ing  to  make  a  l as t  d i t ch  a t tempt  a t  a14

consensus?15

DR.  GORDON:   A  few pe rcen t  seems reasonab le ,  bu t  i t16

shou ld  be  co r rec ted  fo r  behav io r  and  t ime  o f  exposure ,  j us t  l i ke17

ora l  o r  any  o the r  rou te  o f  exposure ,  no t  j us t  - -  don ' t  t ake  a  24 -hour18

va lue .19

DR.  ROBERTS:   Any  o the r  comments?20

Dr .  K i sse l?21
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DR.  K ISSEL:   So r ry ,  bu t  I  p robab ly  shou ld  say  one1

more  th ing .   I  was  jus t  handed  the  Raman (ph )  and  Hughes  sod ium2

arsena te  s tudy  wh ich  i s  no t  re fe renced  in  the  EPA l i s t .   They ' ve3

go t  the  Duckaw i t z  (ph )  paper  i n  the re ,  wh ich  was  a  ra t  t a i l4

absorp t i on  th ing .5

Th is  one  shows  much  h igher  absorp t ion  f rom wa te r6

t han  the  Wes te r  resu l t s .7

The  so i l  numbers  a re  l ower  and  the  wa te r  number  i s8

much  h ighe r .   And  i t  may  have  to  do  w i th  spec ia t i on .   Th i s  i s9

sod ium a rsena te  i ns tead  o f  a rsen ic  ac id ,  and  a rsen ic  ac id  may  jus t10

s tay  i n  the  wa te r  and  a rsena te  and  sod ium a rsena te  may  pa r t i t i on .  11

I  don ' t  know.12

But  I  t h ink  we ' re  i n  t roub le  on  guess ing  a  number  fo r13

t he  d i s lodgeab le  res idue .   I  don ' t  have  any  - -  I  t h ink  the  numbers14

here  a re  h igh  fo r  so i l ,  and  so  we ' re  sa fe  on  tha t  one ,  bu t  I  don ' t15

know wha t  the  number  shou ld  be  fo r  d i s lodgeab le  res idue .16

DR.  ROBERTS:   I  t h ink  the re  i s  p robab ly  - -  I  t h ink17

t he re  i s  ag reement  tha t  the  pane l  i s  a  l i t t l e  uncomfo r tab le  abou t18

mak ing  a  recommenda t i on  on  d i s l odgeab le  mate r i a l  because  the re19

i s  ve ry  l i t t l e  t o  go  on .20

Any  fu r the r  comments  on  th i s  ques t i on?21
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I t ' s  11 :00  i n  the  morn ing  and  we  have  f i n i shed  ques t i on1

number  3 .2

Le t ' s  take  a  15 -m inu te  b reak  and  reg roup  and  beg in3

ques t ion  number  4 .4

(A  recess  was  taken . )5

DR.  ROBERTS:   To  the  pane l i s t s ,  t he  ones  we  have6

presen t ,  p lease  le t  me  repea t  my  man t ra ,  wh ich  i s ,  keep  your7

responses  as  shor t  and  to  the  po in t  as  poss ib le  so  we  can  move  ou r8

d iscuss ion  fo rward .9

We are  beg inn ing  ques t ion  4 .   Tha t  means  we  have ,  i f10

my math  i s  co r rec t ,  12  ques t i ons  to  add ress .11

Le t  me a l so  po in t  ou t  t ha t  t h i s  i s  t he  l as t  day  o f  t h i s12

meet ing ,  and  we ' l l  go  as  l ong  as  we  have  to  go  to  ge t  t h rough  ou r13

bus iness .   I  suppose ,  techn ica l l y ,  we  have  to  qu i t  a t  m idn igh t ,  bu t14

hope fu l l y  i t  won ' t  come down to  tha t .15

Dr .  McMahon ,  wou ld  you  p lease  pose  ques t ion  4  to  the16

pane l .17

DR.  McMAHON:   Yes .   Thank  you ,  aga in ,  D r .  Rober ts .18

Our  ques t ion  number  4  re la tes  to  i no rgan ic  ch romium19

i n  CCA- t rea ted  wood  and  the  se lec t i on  o f  t he  hazard  da tabase .20

Our  ques t ion  reads :   As  the  ava i l ab le  mon i to r ing  does21
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no t  d i f f e ren t i a te  among  ch romium spec ies  found  in  CCA1

d is lodgeab le  res idues  on  wood  su r faces  and  in  so i l s  - -  a l t hough ,  to2

qua l i f y  tha t ,  I  t h ink  we  saw some da ta  yes te rday  f rom3

Dr .  Townsend  tha t  upda ted  us  - -  and  as  Chromium 6  i s  the  more4

t ox i c  spec ies  o f  ch rom ium,  p lease  comment  on  whe ther  t he  use  o f5

t he  hazard  da ta  fo r  Chromium 6  i s  t he  bes t  cho i ce  fo r6

charac te r i z ing  hazard  and  r i sk  f rom exposure  to  ch romium as  a7

componen t  o f  CCA- t rea ted  wood .   P lease  p rov ide  a  sc ien t i f i c8

exp lana t ion  and  jus t i f i ca t i on  fo r  you r  recommenda t ion  on  the9

cho ice  o f  e i t he r  t he  Chromium 3  o r  Chromium 6  hazard  da tabase .10

DR.  ROBERTS:   D r .  Chou ,  wou ld  you  lead  o f f  ou r11

d iscuss ion  - -  D r .  Mushak  has  ag reed  to  - -12

DR.  MUSHAK:   We caucused  yes te rday  in  the  in te res t13

o f  t ime  and  ag reed  tha t  - -  and  i t  was  unan imous ;  i t  wasn ' t  two  to14

one  - -  we  ag reed  tha t  I  wou ld  p resen t  fo r  a l l  t h ree  o f  us .15

DR.  ROBERTS:   Okay .16

DR.  MUSHAK:   We a re  i n  genera l  ag reement  tha t ,17

number  one ,  ava i l ab le  da ta  f rom pub l i shed  mate r ia l  do  no t  pe rm i t18

us  to  conc lude  tha t  hexava len t  ch romium i s  o r  i s  no t  p resen t  i n19

d is lodgeab le  res idues .   And ,  two ,  ava i l ab le  da ta  do  ex i s t  t o  show20

t ha t  when  t r i va len t  ch romium spec ies  en te r  so i l s ,  Ch romium 6  can21



                                                           
                                                          
114

be  fo rmed  and  a l so  can  pe rs i s t  t o  some ex ten t .1

Wi th  rega rd  to  pa r t  1 ,  we  shou ld  keep  in  m ind  tha t  no2

one  has  shown conc lus i ve l y  tha t  ch romium va lency  i n  d i s lodgeab le3

res idues  i s  i den t i ca l  t o  i n tac t  f i xa t i on  s t ruc tu res ;  t ha t  i s ,  ev idence4

f o r  o r  specu la t i ons  abou t  t r i va lency  as  an  ob l i ga to ry  resu l t  o f  t he5

very  p rocess  o f  f i xa t i on  may  ve ry  we l l  no t  ca r ry  ove r  when  t rea ted6

wood  su r faces  beg in  to  de te r io ra te  and  leach  ch romium,  a rsen ic7

and  copper .8

One shou ld  be  m ind fu l  o f  S tan  LeBeaux 's  (ph )  cavea t9

i n  h i s  1996  rev iew on  page  18  where  he  no ted  tha t  i f  Chromium 610

ac tua l l y  ex i s ted  i n  t hese  wea thered  su r face  res idues ,  t he i r  h igh11

so lub i l i t y  and  subsequen t  mob i l i t y  wou ld  remove  them rap id l y  i n12

ra in  even ts  wh i l e  t r i va len t  ch romium wou ld  be  more  ap t  t o  s tay13

pu t .14

We wou ld  v iew th i s  po ten t i a l  f o r  se lec t i ve  remova l15

t h rough  mob i l i t y  d i f f e rences  be ing  a  case  o f ,  aga in ,  absence  o f16

ev idence  i s  no t  ev idence  o f  absence .17

With  regard  to  behav io r  o f  ch romium as  to  va lency  in18

rece iv ing  so i l s ,  ev idence  fo r  convers ion  o f  t r i va len t  ch romium to19

Chromium 6 ,  once  p resen t  i n  so i l ,  i s  o f  two  t ypes ,  and  I  have  some20

i n fo rmat ion  tha t  EPA w i l l  be  c i r cu la t i ng  f rom peer - rev iewed21
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pub l i shed  s tud ies  i n  EHP.1

Peer - rev iewed  pub l i shed  s tud ies  o f  ox ida t ion  o f2

t r i va len t  ch romium to  Chromium 6  by  na tu ra l  mo is tu red  so i l s  o f3

non-ac id  pH by  R ichards  and  Bar t l e t t  i n  seve ra l  papers  pub l i shed4

i n  J .  Env i ronmen ta l  Qua l i t y  - -  Ba r t l e t t  and  James ,  JEQ,  1984 ,  and5

ano the r  one  in  1979  - -  show tha t  Chromium 6  i s  genera ted  f rom6

Chromium 3  v ia  the  redox  coup l i ng  w i th  manganese  ox ide .   Th i s7

app l i es  fo r  ce r ta in  na t i ve  so i l s .8

Bar t l e t t  a l so  d i scussed  the  ab i l i t y  o f  Ch romium 6  over9

t ime ,  once  fo rmed ,  i f  t he  abso rp t i on  o f  Chromium 6  to  ce r ta in10

l i gn ins  occu rs .11

Befo re  these  s tud ies ,  i t  was  assumed ,  based  on  so i l s12

brough t  i n to  the  l abo ra to ry  w i th  va r ious  a l te ra t i ons  to  the i r13

na tu ra l  s ta te ,  t ha t  t r i va len t  ch romium was  fo rmed .14

A second  l i ne  o f  ev idence  i s  da ta  f rom - -  ou r  da ta  f rom15

s tud ies  d i sposa l  o f  ch romi te  res idues  th rough  s i t es  i n  Hudson16

Coun ty ,  New Je rsey .   One  o f  t he  repor t s  o f  t hese  res idues  i s  tha t  o f17

Burke  and  coworke rs  pub l i shed  i n  EHP f rom a  ch romium18

con fe rence  who  showed  tha t  hexava len t  ch romium in  so i l s  w i th19

t hese  res idues ,  when  m ixed  w i th  so i l s ,  was  p resen t  ove r  a  w ide20

hexava len t  ch romium range  o f  1  to  50  pe rcen t .21
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Given  tha t  we  can ' t  ru le  ou t  Chromium 6  on  su r faces  o f1

t rea ted  wood  and  tha t  Chromium 6  can  be  fo rmed  and  be  s tab le  i n2

cer ta in  so i l s ,  i t  i s  sc ien t i f i ca l l y  reasonab le  to  emp loy  the3

hexava len t  da tabase .4

DR.  ROBERTS:   Thank  you .   And ,  D r .  Mushak ,  l e t  me5

be  c lea r .   Tha t  rep resen ts  the  jo in t  i npu t  f rom the  th ree6

d iscussan ts?7

DR.  MUSHAK:   R igh t .   A l though  they  d idn ' t  s i gn  any8

con t rac t s .9

DR.  ROBERTS:   I  unders tand ,  bu t  l e t  me  congra tu la te10

t he  th ree  o f  you  fo r  ve ry  e f f i c ien t  p resen ta t i on .11

Dr .  Mor ry?12

DR.  MORRY:   Yes .   Tha t  s ta tement  does  rep resen t  a13

consensus  o f  t he  th ree  o f  us ,  bu t  I  wou ld  l i ke  to  add  jus t  a  coup le14

o f  comments  to  tha t .15

Obv ious l y ,  t h i s  ques t i on  cou ld  be  answered  by  ge t t i ng16

more  da ta ,  by  tak ing  samp les  o f  d i s lodgeab le  ch romium f rom the17

sw ing  se ts  and  spec ia t i ng  whe the r  i t ' s  ch rome 3  o r  ch rome 6 .   And18

t he  same w i th  so i l s .   You  cou ld  take  samp les  and  spec ia te .19

Tha t  hasn ' t  been  done  ye t .   And  in  the  absence  o f  t ha t ,  I20

guess  we  have  to  use  the  p recau t i onary  p r i nc ip le  t ha t  Dr .  Mushak21
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j us t  desc r ibed .1

Also ,  i n  t he  absence  o f  da ta ,  t he re  i s  a lways  a  l o t  o f2

arguments  based  on  chemis t r y  where  peop le  say ,  we l l ,  based  on  my3

know ledge  o f  chemis t r y ,  i t  shou ld  be  a l l  ch rome 3  o r  i t  shou ld  be4

a l l  ch rome 6 .   And  we 've  had  a  l o t  o f  exper ience  w i th  tha t  i n5

Cal i f o rn ia  when  we  were  t r y ing  to  se t  regu la t i ons  fo r  - -  o r  do  r i sk6

assessmen t  fo r  ch romium in  d r i nk ing  wa te r .   We go t  a  l o t  o f  adv i ce7

f r om the  pub l i shed  l i t e ra tu re  and  f rom chemis ts  who  appeared  in8

person  and  to ld  us  tha t  ch romium in  the  env i ronmen t  wou ld  neve r9

be  ch rome 6 ;  i t  wou ld  a lways  be  ch rome 3  based  on  chemis t r y10

arguments .11

So I  became ve ry  susp i c ious  o f  t ha t  because ,  a f t e r  we12

d id  a  r i sk  assessment  and  made  an  assumpt ion  abou t  wha t13

percen tage  wou ld  be  ch rome 6 ,  peop le  ac tua l l y  wen t  ou t  and14

s ta r ted  tak ing  samp les  and  ana lyz ing  them and  spec ia t i ng  them,15

and  we  found  a  l o t  more  hex -ch rome than  we  expec ted  to  f i nds .  16

We had  d r ink ing  wa te r  samp les  where  80  pe rcen t  o r  so  o f  t he17

ch romium in  the  d r ink ing  wa te r  i s  hex -ch rome,  wh ich  chemis ts18

t o ld  us  cou ld  no t  be  poss ib le .19

And we 've  a l so  found  hex -ch rome in  a i r  samp les  and20

so i l  samp les  tha t  we  spec ia ted .21
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So based  on  tha t  exper ience ,  I  t h ink  tha t  re in fo rces  the1

precau t i onary  p r i nc ip le  o f ,  i n  t he  absence  o f  ac tua l  spec ia t i on ,2

assume tha t  a l l  o r  mos t  o f  i t  i s  hex -ch rome where  the re  i s3

ch romium p resen t .4

DR.  ROBERTS:   Grea t .5

Dr .  Chou ;  then  Dr .  Sh i .6

DR.  CHOU:   I  wan t  to  say  one  more  t ime  we  do  have7

consensus  in  ove ra l l  dec i s ion .   A  coup le  o f  t h ings  I  wan t  to  add  to8

i nd i ca te  how d i f f i cu l t  i t  i s  t o  t heo re t i ca l l y  dec ide  how much  i s9

Chromium 6  o r  Chromium 3 .10

Anothe r  cond i t i on  i s  the  two  d i f f e ren t  ch romium11

va lenc ies  a l so  p re fe ren t i a l l y  accumu la tes  i n  d i f f e ren t  k i nds  o f12

so i l .   Fo r  examp le ,  Chromium 6  tends  to  accumu la te  i n  c lay  more13

t han  sandy  so i l .   And  we  a l so  know how much  ac id i t y  we  have  wha t14

and  k ind  o f  so i l  we ' re  dea l i ng  w i th .15

Anothe r  reason  we  dec ided  to  do  th i s  - -  make  a  ve ry16

conserva t i ve  dec is ion  i s  even  when  we  do  have  so i l  samp les17

ana lyzed ,  even  f rom the  same source ,  i f  you  assume exac t l y  the18

same so i l ,  t he  resu l t  coming  f rom d i f f e ren t  l abo ra to r ies  can  va ry19

qu i te ' s  b i t .20

So,  bas i ca l l y ,  t he re  a re  some da ta  ou t  t he re .   Even  tha t ,21
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we don ' t  know how re l i ab le  they  a re .1

DR.  ROBERTS:   Thank  you ,  D r .  Chou .2

Dr .  Lees  ac tua l l y  had  h i s  hand  up  a  l i t t l e  wh i l e  ago .  3

Le t  me take  Dr .  Lees '  comment ,  t hen  Dr .  Sh i ,  t hen  Dr .  F reeman .4

DR.  LEES:   I  t h ink  g i ven  the  acknow ledged  huge5

d i f fe rence  in  the  tox i c i t y  da ta  be tween  ch rome 3  and  ch rome 6 ,6

t h i s  i s  rea l l y  a  ve ry ,  ve ry  impor tan t  ques t ion  to  be  answered .7

My persona l  susp ic ion  and  a t  l eas t  some o f  t he  da ta8

i nd i ca te  tha t  t he  vas t  ma jo r i t y  o f  ch romium i s  p resen t  i n  t he  p lus9

3 ,  t he  t r i va len t  f o rm.   There  ce r ta in l y  i s  i nd i ca t i on  o f  some10

hexava len t ,  and  I  ce r ta in l y  can ' t  p rec lude  - -  and  I  ce r ta in l y  can ' t11

quan t i f y  the  amoun t  o f  ch rome 6  in  these  d i f f e ren t  po ten t ia l12

exposure  sources .13

And  I  t h ink ,  g i ven  th i s  unce r ta in t y  and  the  huge14

imp l i ca t i ons  fo r  t he  r i sk  ana l ys i s ,  wha t  we  assume th i s  ch romium15

t o  be ,  some rea l  exposure  in fo rmat ion  i s  impor tan t .   And  to  tha t16

end ,  the  EPA CPSC p layg round  s tudy  tha t  we  heard  desc r ibed  - -  i t17

seems l i ke  200  years  ago ,  bu t  I  guess  i t  was  Tuesday  - -  I  t h ink  i t18

shou ld  p rov ide ,  you  know,  c ruc ia l  i n fo rma t ion  to  th i s  dec i s ion .19

Hav ing  sa id  tha t ,  I  need  to  po in t  ou t  t ha t  wha t  i s20

proposed  in  the  EPA CPSC s tudy  i s  j us t  a  measure  o f  t o ta l21
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ch romium and  tha t ' s  j us t   no t  go ing  to  g i ve  you  the  impor tan t1

i n fo rma t ion  tha t  you  need  to  make  th i s  dec i s ion .2

And,  aga in ,  g i ven  the  huge  d i f f e rence  in  the  tox i c i t i es ,3

t he  assumpt ion  has  huge  imp l i ca t i ons  on  the  bo t tom l i ne .4

DR.  ROBERTS:   So  you r  recommenda t ion  wou ld  be  to5

co l l ec t  emp i r i ca l  da ta  on  ch romium spec ia t i on  as  pa r t  o f  t ha t6

e f fo r t  t o  - -  s t rong  recommenda t ion  tha t  - -7

DR.  LEES:   Ve ry  huge ly  s t rong .8

DR.  ROBERTS:   I  t h ink  they  had  p roposed  to  do  a9

p i l o t ,  bu t  I 'm  sens ing  you  wou ld  sugges t  t hey  do  more  than  do  a10

p i l o t ;  t hey  shou ld  make  tha t  pa r t  o f  t he  s tudy .11

DR.  LEES:   Exac t l y .12

DR.  ROBERTS:   D r .  Sh i  and  then  Dr .  F reeman .13

DR.  SHI :14

From NIOSH.   I  j us t  wan ted  to  make  a  comment15

concern ing  the  d i f f e rence  be tween  Chromium 6  and  Chromium 3 .16

The b igger  d i f f e rence  i s  Chromium 6  can  en te r  i n to  the17

ce l l ,  bu t  t he  Chromium 3  does  no t .18

But  when  the  ch romium en te rs  i n to  the  ce l l ,  you  can19

reduce  to  Chromium 3 .   Bu t  whe ther  the  Chromium 3  i s  i ns ide  the20

ce l l  o r  t he  Chromium 3  i s  ou ts ide  o f  t he  ce l l  makes  a  b ig21
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d i f fe rence .1

For  examp le ,  i n  some repor t  - -  EPA repor t ,  t hey  sa id2

because  Chromium 6  a lways  reduces  to  Chromium 3  ve ry  rap id l y ,3

by  asco rb i c  o r  some o the r  reduc tan t ,  i t  i s  t he re fo re  - -  a f te r  a  wh i le ,4

Chromium 3  and  Chromium 6  may  be  d i f f e ren t .   I t ' s  no t ,  because5

even  though  they  can  be  reduced  to  Chromium 3 ,  t ha t  Chromium 36

produced  i s  i ns ide  the  ce l l ,  no t  l i ke  the  regu la r  Chromium 3  tha t7

canno t  en te r  the  ce l l .   Th is  i s  the  f i r s t  d i f f e rence .8

Second ly ,  when  the  ch romium i s  reduced  to9

Chromium 3 ,  you  can  reduce  f i r s t  t o  Chromium 5  and  the  second  to10

Chromium 4 .   And  the  Chromium 5  and  the  Chromium 4  can11

produce  a  huge  amoun t  o f  hyd roxy l  rad ica l s .12

Dur ing  the  p roduc t ion  o f  hyd roxy l  rad ica l s ,13

Chromium 5  and  Chromium 4  go  back  to  Chromium 6  aga in ,  so14

t hey  can  have  some c i r c l e  o f  t he  reac t i on .15

So a  sma l l  amoun t  o f  Chromium 6  can  p roduce  a  b ig16

amoun t  o f  hyd roxy l  rad ica l s .17

And  i t ' s  ve ry  ha rd  to  j udge  how much  i s  Chromium 618

and  how much  i s  Chromium 3  because  the  Chromium 3  can  reac t19

wi th  hyd rogen  pe rox ide  and  w i th  o the r  spec ies  - -  a l so  p roduce20

Chromium 4  and  even tua l l y  Chromium 6 .   And  tha t ' s  a  d i f f e ren t21
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cond i t i on .1

For  examp le ,  i f  t he  wa te r  have  a lgae  o r  some p lan t2

o the r  reduc tan ts ,  i t  can  be  qu i te  d i f f e ren t .3

So even  though  you  know th i s  i s  Chromium 6  o r  t he4

ra t i o  o f  Chromium 6  and  Chromium 3 ,  bu t  i t  wou ld  on l y  be  i n5

cer ta in  pa r t i cu la r  s i t ua t i on  because  i t ' s  j us t  a  change  accord ing  to6

t he  cond i t i on .7

I n  the  labo ra to ry ,  Chromium 6  can  cause  DNA damage8

and  i t  can  cause  p ro te in  mor t i f i ca t i on ,  ape idos is ,  cause  gene9

suppress ion .   These  a re  a l l  resu l t s  coming  f rom my  labora to ry .10

We have  abou t  40  o r  60  papers  concern ing  the11

d i f fe rence  be tween  Chromium 6  and  Chromium 3 .   And  OSHA t r i ed12

t o  regu la te  the  occupa t iona l  s tandard  o f  Chromium 6  and13

Chromium 3 .   They  fund  my  research  in  an  amoun t  o f  abou t14

$100 ,000  a  year  s ince  1997  jus t  t o  s tudy  the  d i f f e rence  be tween15

Chromium 3  and  Chromium 6 .16

And the  Chromium 6  e f fec t  mos t  l i ke l y  i s  a  f ree  rad i ca l17

e f fec t  because  a l l  t he  reac t i ons  we  saw can  be  i nh ib i t ed  by18

an t iox idan ts .   So  Chromium 6  i s  much  more  tox i c ,  i s  much  more19

carc inogen ic .   Th is  i s  the  f i r s t .20

Second  - -21
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DR.  ROBERTS:   D r .  Sh i ,  I  don ' t  mean  to  cu t  you  o f f .  1

But  i s  t h i s  l ead ing  to  you r  answer  on  th i s  pa r t i cu la r  ques t i on?2

DR.  SHI :   I ' l l  be  f i n i shed  jus t  i n  one  m inu te .3

DR.  ROBERTS:   Okay .4

DR.  SHI :   And  the  second  i s  you  don ' t  know how much5

o f  Chromium 6  en te rs  Chromium 3 .6

So I  t h ink  to  use  Chromium 6  as  a  k ind  o f  j udgmen t  i s7

much  be t te r  t han  Chromium 3 .8

DR.  ROBERTS:   Thank  you  ve ry  much .9

Dr .  F reeman?10

DR.  FREEMAN:   I  wou ld  l i ke  to  app roach  th i s  f rom11

severa l  d i f f e ren t  po in ts  o f  v iew .   One ,  I  t h ink  I  ag ree  w i th  Dr .  Lees12

t ha t  wha t  we  rea l l y  need  i s  to  have  some spec ia t i on  done  fo r  the13

so i l s  and  the  res idues  on  these  spec i f i c  t ypes  o f  s i t es .14

Some o f  the  da ta  tha t  was  p resen ted  yes te rday  by15

Dr .  Townsend  sugges ted  tha t  ch rome 6  rea l l y  i s  no t  an  i ssue  a t16

t hese  s i tes .   And  I  say  th i s  because  one  o f  t he  th ings  abou t  Hudson17

Coun ty  where  we  have  done  a  number  o f  s tud ies  i s  - -  and ,  o f18

course ,  you  have  to  qua l i f y  th i s  by  the  t ype  o f  wa te r  and  the  t ype19

o f  so i l  t ha t  we  have  in  Hudson  Coun ty .   Bu t  t he  s tu f f  m ig ra tes20

across  the  su r face .21
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Chrome 6  in  Hudson  Coun ty  - -  t he  New Je rsey1

Depar tmen t  o f  Env i ronmenta l  P ro tec t i on  has  da ta  a t  su r face  and2

d i f fe ren t  dep th  l eve ls  wh ich  charac te r i zes  the  amoun t  o f  ch rome 6 .  3

There  a re  p laces  where  i t  was  in  the  pe rcen t  l eve ls ,  usua l l y  abou t4

10  percen t .   Where  i t  was  much  h igher  than  tha t ,  t h i s  was  usua l l y5

on  the  su r face  where  the  ch rome 6  was  i n  so lu t i on  and  when  so i l6

wou ld  d ry ,  t he  s tu f f  wou ld  c rys ta l l i ze  and  fo rm ch rome b looms.  7

And then  you  ge t  you r  50  pe rcen ts .8

I  have  heard  no th ing  tha t  sugges ts  tha t  we ' re  see ing9

l i t t l e  ye l l ow  c rys ta l s  when  the  so i l s  d ry  ou t  a round  these  th ings ,10

nor  have  I  seen  any  o f  t he  da ta  tha t  sugges ts  tha t  the  ch rome you11

are  see ing  i sn ' t  r i gh t  a t  t he  d r ip  l i ne  and  tha t  i t  does  no t  seem to12

have  m ig ra ted  i n  the  so i l s .   However ,  t he  so i l s  i n  F lo r i da  a re13

d i f fe ren t .   You  may  no t  have  - -  t he  pH o f  the  wa te r  may  be14

d i f fe ren t .   So  the re  a re  l o t s  o f  d i f f e ren t  th ings  to  l ook  a t .15

The  th ing  abou t  the  Hudson  Coun ty  s i t ua t i on ,  wh ich  i s16

bas ica l l y  170  ch romium s lag  s i tes  - -  ve ry  d i f f e ren t  cond i t i ons  - -  i s17

t ha t  we  a l so  d id  b iomon i to r i ng  o f  peop le  and  env i ronmen ta l18

exposures .19

And  the  on ly  th ing  tha t  we  cou ld  f i nd  among  ch i l d ren ,20

even  though  we  observed  these  k ids  p lay ing  on  the  was te  s i tes ,21
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were  s l i gh t  e leva t ions  in  u r ine  ch romium,  wh ich  we  cou ld  no t1

a t t r i bu te  to  ch rome 6 ,  bu t  pe rhaps  to  to ta l  ch romium in  the i r2

env i ronmen t .3

So we  weren ' t  see ing  any  hea l th  ou tcomes  tha t  were4

i nd i ca t i ve  o f  t he  t ypes  o f  t h ings  tha t  you  wou ld  expec t  i f  t he re  was5

a  severe  exposure .6

We in te rv iewed  peop le  abou t  sk in  rashes ,  and  wh i le  we7

f ound  some peop le  who  sa id  they  had  i t chy  sk in ,  when  the8

phys ic ians  examined  them,  we  never  saw any  so r t  o f  de rmat i t i s  o r9

sk in  i r r i t a t i ons  o r  any th ing  e l se  tha t  cou ld  be  a t t r i bu ted  to  a10

chrome 6  t ype  exposure .11

There  was  on l y  one  case  w i th  a  ch i l d  where  the re  was12

any  ind i ca t i on  o f  an  exposure .   And  th i s  was  a  ch i l d  who  p layed  on13

a  ch rome was te  s i te  and  p layed  marb les  by  push ing  the  marb les14

wi th  h i s  nose ,  and  he  i r r i t a t i on  o f  t he  nasa l  sep tum.   When  he  was15

removed  f rom tha t  - -  and  I  t h ink  tha t  was  an  inha la t i on  exposure .  16

Atyp ica l .   We  samp led  hundreds  o f  k ids ;  hundreds  o f  f am i l i es ,  i n17

f ac t ,  and  essen t ia l l y  under  these  cond i t i ons  where  we  knew tha t18

t he re  was  h igh  leve ls  o f  ch rome 6 .   We jus t  d idn ' t  f i nd  th ings .19

So I  wou ld  say  tha t  t h i s  may  no t  be  an  i ssue ,  bu t  I20

wou ld  u rge  tha t  more  spec ia t i on  be  done .21
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DR.  ROBERTS:   Thank  you ,  D r .  F reeman .1

DR.  MUSHAK:   I f  I  m igh t  respond .   I  t h ink  you  a re2

sc ramb l ing  tox  i ssues  and  env i ronmen ta l  d i s t r i bu t i on  o f  va lenc ies ,3

e t  ce te ra .   I  t h i nk  i f  we  re t rea t  back  to  t he  va lency  i n  t he4

env i ronmen ta l  med ia  re levan t  t o  CCA,  I  t h ink  Bar t l e t t ' s  da ta ,5

Richards  and  Bar t l e t t ' s  da ta  - -  one  o f  t he  papers  fo r  wh ich  I 'm6

hav ing  d i s t r i bu ted  - -  i nd i ca tes  tha t ,  i n  fac t ,  so i l  t ypes  a re  c r i t i ca l7

f o r  6  ve rsus  3 .8

And hav ing  gone  th rough  the  g radua te  schoo l  sys tem a t9

t he  Un ive rs i t y  o f  F lo r ida ,  I  cou ld  te l l  you  tha t  the  med ia  down10

t he re  i n  te rms  o f  ac id i t y  ve rsus  a l ka l i n i t y  wou ld  favo r  t r i va lency .  11

I 'm  su rp r i sed  tha t  t he re  i s  as  much  hexava lency  as  the re  i s .12

And Bar t l e t t  d id  address  the  i ssue  o f  whe the r  you  have13

such  an  a r t i f ac tua l  s i t ua t i on  i n  Hudson  Coun ty  tha t  wha t  you  have14

are  these  h igh  p rocess  f l ags  tha t  a re  so  a l ka l i ne  tha t  t hey15

essen t ia l l y  have  m ic ro -env i ronments  fo r  p rese rv ing  Chromium 6 .16

But  he  a rgued  in  tha t  - -  and  you  can  read  the  paper  and17

f o rm your  own  conc lus ion  - -  t ha t ,  i n  fac t ,  t he re  i s  enough  m ix ing18

wi th  so i l ,  p resumab ly ,  f o r  t he  i ssue  o f  va lency  tha t  so i l  i s  ab le  to19

i n t rude  and  p rese rve  the  hexava lency .20

The  tox  i ssue  as  whe the r  we  shou ld  use  a  da tabase21
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because  the  tox  says  someth ing  - -  you  know,  tha t  wasn ' t  ou r1

charge .   I  t h ink  tha t ' s  a  po l i cy  ca l l  o r  a  ques t ion  ca l l  f rom EPA and2

t he  cha i rman .3

DR.  ROBERTS:   Le t  me  da re  to  sugges t  a t  t h i s  po in t4

t ha t  the  pane l  m igh t  endorse  Dr .  Lees '  recommenda t ion  tha t5

spec ia t i on  da ta  be  co l l ec ted  f rom these  s i t es  because  I  t h i nk  tha t6

can  reso lve  a  l o t  o f  uncer ta in ty  abou t  wha t  the  ac tua l  cond i t i ons7

are .8

DR.  MUSHAK:   I  wou ld  ag ree .   I n  fac t ,  I  wou ld  a rgue9

t ha t  p robab ly  you  ough t  to  spec ia te  a l l  o f  i t  because  one  o f  t he10

t h ings  abou t  p rematu r i t y  o f  t h i s  con fe rence  tha t  s t ruck  me  was  tha t11

t he  ch romium va lency  i ssue  i s  bes t  de te rm ined  fo r  t he  na t i on  as  a12

who le  by  these  p roposed  s tud ies .   So  we ' re  k ind  o f  l ook ing  a t  an13

i n te r im  se lec t i on  o f  wha t  we  th ink  a re  m ix tu res  o f  hexava len t  and14

t r i va len t .15

When we  know the  p ro toco ls ,  i f  t hey  a re  expanded  to16

i nc lude  spec ia t i on  ac ross  the  board ,  tha t  wou ld  p robab ly  answer17

exac t l y  t ha t .18

DR.  ROBERTS:   D r .  Mor ry ,  D r .  Gordon  and19

Dr .  So lo -Gabr ie le .20

DR.  MORRY:   Jus t  t h ree  qu ick  comments .21
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Dr .  Sh i  re fe r red  to  a  s ta tement  t ha t  sa id  t ha t  ch rome 61

i s  reduced  to  ch rome 3  in  the  body  and  tha t  i t  becomes  non- tox i c .  2

I  have  seen  tha t  s ta temen t  hundreds  and  hundreds  o f  t imes  and  i t3

a lways  re fe rs  to  ou ts ide  the  ce l l .   Fo r  examp le ,  when  you  inges t4

hex-ch rome in  d r ink ing  wa te r  o r  food ,  i n  you r  s tomach  i t ' s  reduced5

t o  ch rome 3 .6

So I  t h ink  tha t ' s  wha t  tha t  s ta temen t  i s  re fe r r i ng  to ,  no t7

i n t ra -ce l l u la r  reduc t i on .8

I n  Ca l i f o rn ia ,  we  have  lo t s  o f  env i ronmenta l  p rob lems9

wi th  hex -ch rome.   And  week ly  o r  mon th l y  we ' re  f i nd ing  new10

t h ings .   I  mean ,  ch rome can  en te r  i n to  the  env i ronmen t  as  t r i va len t11

or  hexava len t  and ,  i n  env i ronmen ta l  s i t ua t i ons ,  i t  can  be  ox id i zed12

or  reduced  to  the  o the r  fo rm.13

I  be l i eve  i n  - -  I  wou ld  l i ke  to  see  chemis t r y  used  to14

unders tand  wha t  happened  a f te r  you  found  ou t  - -  a f te r  you  f i nd  ou t15

what  happened .   Bu t  no t  - -  I  don ' t  have  much  con f idence  in  i t16

anymore  in  p red ic t i ng  wha t  w i l l  happen  be fo rehand .   So  I  t h ink17

you  have  to  take  samp les  on  eve ry  k ind  o f  so i l  o r  med ium tha t  you18

are  concerned  abou t .19

I n  t ak ing  so i l  samp les ,  spec ia t i on  i s  - -  spec ia t i ng  those20

f o r  ch rome 3  o r  ch rome 6  i s  impor tan t .   I t ' s  a l so  impor tan t  exac t l y21
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where  you  take  the  so i l  samp le .   You  cab  - -  i f  you  a re  two  inches1

o f f ,  you  can  m iss  i t .   Bu t  i t  w i l l  be  the re .2

So you  have  to  be  ve ry  ca re fu l  abou t  where  you  take3

t hose  samp les .   T ry  to  ge t  t hem where  the  ch romium i s  d r i pp ing4

on to  the  g round .5

DR.  ROBERTS:   Thank  you .6

Dr .  Sh i ,  d id  you  wan t  to  respond?   I  don ' t  wan t  to  ge t7

so r t  o f  i n to  - -8

DR.  SHI :   Jus t  ve ry  sho r t .   I  sa id  Chromium 6  reduced9

t o  Chromium 3 .   I  wan t  t o  emphas ize  tha t  t h i s  i s  no t  a10

de tox i f i ca t i on  p rocess  because ,  f i r s t ,  Chromium 3  canno t  en te r  a11

ce l l .   When  the  Chromium 6  i s  reduced  to  3 ,  t h i s  happens  i ns ide  o f12

t he  ce l l .   And  Chromium 3  i ns ide  the  ce l l  can  b ind  to  DNA.  13

Chromium 3  ou t  o f  t he  ce l l  canno t .14

So even  though  i t  can  be  reduced  to  Chromium 3 ,  i t ' s15

no t  a  de tox i f i ca t i on  pa thway .   Th i s  i s  a  f i r s t .16

Second ,  i n  the  reduc t ion  p rocess ,  f ree  rad ica l s  a re17

produced .   A l so  the  f ree  rad ica l s  can  cause  DNA damage  and  a l so18

cause  a  p rob lem.19

So Chromium 6  reduced  to  Chromium 3 ,  no t  t ox i c .  20

Th is  i s  no t  a  de tox i f i ca t i on  pa thway .21
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DR.  ROBERTS:   D r .  Gordon?1

And le t  me  - -  be fo re  you  comment ,  l e t  me  say  tha t  I 'm2

no t  hear ing  a  l o t  o f  d i sag reement  on  the  response  to  th i s  ques t ion .3

I ' ve  been  hear ing  a  l o t  o f  po in ts ,  bu t  I 'm  no t  hear ing  a4

l o t  o f  d i sag reement .   So  the re  i s  - -  I  was  ge t t i ng  ready  to  ask  you  i f5

you  cou ld  see  i f  you  cou ld  cap tu re  wha t ' s  go ing  on  as  pa r t  o f  you r6

comments  and  pu t  us  a l l  on  the  same t rack .7

DR.  GORDON:   No ,  I  was  go ing  to  d i sag ree .8

DR.  ROBERTS:   Oh ,  you  a re  go ing  to  d i sag ree .   Okay .  9

Wel l ,  f ee l  f ree  to  do  so .10

DR.  GORDON:   Wh i le  I  ag ree  tha t  the  hexava len t  i s  the11

r i sk  f rom CCA wood ,  so i l  o r  d i s lodged  wha teve r ,  I  don ' t  t h ink  we12

can  - -  i f  we  a re  be ing  asked  to  assume tha t  i t ' s  100  pe rcen t ,  t ha t  a l l13

t he  ch romium tha t ' s  measured ,  a l l  t he  da ta  we  have  so  fa r ,  i t ' s  10014

percen t  6 ,  t hen  I  d i sagree  w i th  t ha t  because  I  t h i nk  even  the15

minuscu le  da ta  fo r  F lo r i da  so i l s  maybe  tha t  S t i lwe l l  and  Townsend16

gave  yes te rday  - -  I  mean ,  I  t h ink  they  sa id  i t  was  e i the r17

unde tec tab le  and  maybe  a  h igh  va lue  o f  5  pe rcen t .18

And g i ven  the  fac t  t ha t  the  CCA wood ,  i f  p roper l y19

f i xed  - -  hope fu l l y  i f  i t ' s  f i xed ,  comp le te l y  f i xed  - -  t ha t  i t ' s  go ing20

t o  be  up  i n  the  h igh  90s  tha t ,  yes ,  t ha t ' s  reasonab le .   And  I  don ' t21
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t h ink  we  shou ld  assume i t ' s  100  pe rcen t  6  i f ,  i n  ac tua l i t y ,  i t ' s1

probab ly  i n  the  h igh  90s  o f  Chromium 3  and  we  have  a  pauc i t y  o f2

measurements  tha t  say ,  yes ,  t ha t ' s  a  reasonab le  - -3

DR.  MUSHAK:   I f  I  m igh t  respond  to  the  - -4

DR.  ROBERTS:   D r .  Mushak ,  I  have  a  coup le  more5

peop le ,  and  I ' l l  pu t  you  down  on  the  l i s t .   Bu t  I  t h ink  Dr .  Gordon6

has  so r t  o f  pu t  ou t  on  the  tab le  fo r  d i scuss ion  - -  he  doesn ' t  ob jec t7

t o  Chromium 6 ,  bu t  he  th inks  tha t  pe rhaps  some so r t  o f  a  de fau l t8

assumpt ion  o r  a  genera l i z i ng  assumpt ion  i n  l i eu  o f  t he  da ta  tha t9

we ' re  go ing  to  s t rong ly  recommend  be  ob ta ined  - -  i n  l i eu  o f  t ha t ,10

t ha t  pe rhaps  some ad jus tmen t  on  the  to ta l  ch rome concen t ra t i ons11

wou ld  be  in  o rde r?12

DR.  GORDON:   I  ag ree .   Tha t ' s  my  po in t .13

DR.  ROBERTS:   Okay .   D r .  Chou  and  then14

Dr .  So lo -Gabr ie le ,  t hen  Dr .  Mushak .15

DR.  CHOU:   I t  i s  t rue  i n  the  na tu ra l  env i ronmen t  we16

wi l l  neve r  f i nd  100  pe rcen t  Chromium 6 .   I  ag ree  w i th  tha t .   And17

we in te rp re t  t he  ques t i on  as  e i the r  Chromium 3  o r  Chromium 618

wou ld  be  the  cho ice  o f  t he  dec is ion .19

But  i f  we ' re  go ing  en te r ta in  the  though t  o f  do ing  a20

f rac t i on  - -  we  t r i ed  tha t  though t  - -  i t ' s  ge t t i ng  d i f f i cu l t .   I t21
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probab ly  w i l l  go  ve ry  h igh ,  I  wou ld  th ink  a t  l eas t  abou t  50  pe rcen t1

t o  cove r  the  known poss ib i l i t y  a l ready .   Maybe  even  h igher .2

So I  guess  we  cou ld  ta l k  abou t .3

DR.  ROBERTS:   Tha t ' s  good .   D r .  Chou  has  pu t  a4

number  ou t  the re .5

Dr .  So lo -Gabr ie le?6

DR.  SOLO-GABRIELE:   I  see  the  ch romium i ssue  in7

two  p laces .   One  i s  w i th  t he  f i xa t i on  p rocess .8

Chromium conver t s  f rom 6  to  3 .   And  p robab ly  by  the9

t ime  a  p layg round  i s  bu i l t ,  t he re  has  been  enough  t ime  e lapsed  tha t10

a  lo t  o f  t ha t  ch romium wou ld  have  been  conver ted  ove r  to  3 .   So11

t he  f rac t i on  i n  the  wood  wou ld  l i ke l y  be  ve ry  l ow .12

Once  in  the  wood ,  the re  i s  a  po ten t ia l  f o r  i t  t o  l each  ou t13

and  in te rac t  w i th  va r ious  env i ronmen ta l  pa ramete rs  fo r  i t  t o14

po ten t ia l l y  conve r t .15

However ,  t he  l i t t l e  da ta  tha t  we  do  have  - -  and  i t ' s  ve ry16

pre l im inary  da ta  and  i t ' s  l im i ted  - -  does  show - -  i t  was  my17

i n te rp re ta t i on  o f  T im Townsend 's  work  tha t  i t ' s  a  re la t i ve l y  sma l l18

f r ac t i on  tha t  was  observed  in  F lo r i da .   Exac t l y  wha t  the  f rac t i on  i s19

I  don ' t  t h ink  we  have  a  l a rge -enough  da ta  se t  a t  t h i s  t ime  to  rea l l y20

quan t i f y  i t ,  bu t  I  t h ink  to  be  ve ry  conserva t i ve ,  t he  100  pe rcen t21
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chromium i s  one  way  to  go .   Bu t  once  I  be l i eve  da ta  s ta r t s1

accumu la t i ng  and  you  s ta r t  ge t t i ng  more  da ta ,  I  be l i eve  i t ' s  go ing2

t o  fa l l .   And  the re  i s  go ing  to  be  ev idence  to  dec rease  i t .3

DR.  ROBERTS:   D r .  Mushak  and  then  Dr .  Lees .4

DR.  MUSHAK:   Te r ry ,  keep  in  m ind  tha t  ou r  cha rge5

was  no t  to  d i cho tomize  th i s  s tu f f  i n to  100  pe rcen t  one  o r  the  o the r .  6

I t  was  l e f t  t o  us  to  so r t  o f  assume tha t  i f  t he re  were  m ix tu res ,  t hen7

bas ica l l y  the  de fau l t  da tabase  fo r  the  more  tox i c  componen t  o f  t he8

mix tu re  wou ld  app ly .9

To the  ex ten t  t ha t  we  have ,  a t  l eas t  i n  some cases ,10

non- t r i v i a l  l eve l s  o f  hexava len t  ch romium,  then  I  t h ink  i t ' s  t he11

agency ' s  p rob lem to  take  tha t  and  ad jus t  f o r  how i t  wan ts  to  use  the12

hexava len t  da tabase  to  ad jus t  f o r  f rac t i ons .13

Our  charge  was  no t  t o  ad jus t  fo r  f rac t i ons ,  even  sma l l14

f r ac t i ons .   I t  was  bas i ca l l y ,  i s  i t  sc ien t i f i ca l l y  reasonab le  to  use  a15

hexava len t  da tabase?   And  we  answered  in  the  a f f i rma t i ve .16

DR.  ROBERTS:   I  be l i eve  we  d id .   And  I  t h ink  - -  we l l ,17

what  happened  to  the  ques t ion?   May  I  ask  tha t  we  so r t  o f  keep  the18

ques t ions  p ro jec ted  to  so r t  o f  keep  us  a l l  on  the  ques t i on .19

Dr .  Lees ,  I  be l i eve  was  nex t .   And  then  Dr .  Sh i .20

DR.  LEES:   Ac tua l l y ,  t h i s  i s  pa r t i a l l y  i n  response  to21
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what  Dr .  Mushak  has  to  say ,  and  Dr .  Gordon .1

Aga in ,  go ing  back  to  the  huge  d i f f e rence  in  the2

t ox i c i t i es ,  one  i s  a  g rea t  ca rc inogen ;  the  o the r  i s  an  essen t ia l3

nu t r i en t .4

I  t h ink  the  so lu t i on  p roposed  by  - -  you  know,  i n  the5

absence  o f  know ing  wha t  i s  ac tua l l y  the re ,  and  the  in te r im  work ing6

so lu t i on  to  assume tha t ,  based  on  the  da ta ,  a  ce r ta in  percen t  i s  t he7

more  tox i c  hexava len t  fo rm i s  approp r ia te .8

I  t h i nk  tha t  t he  cavea t  he re  i s  t ha t ,  i n  t he  r i sk  ana l ys i s ,9

i f  you  use  - -  wha teve r  you  use ,  wha teve r  you r  measure  i s  i n  the10

r i sk  ana lys i s ,  you  have  to  use  the  approp r ia te  tox  da ta .11

As p roposed  r i gh t  now,  they  a re  measur ing  to ta l12

ch romium,  wh ich ,  i n  th i s  case ,  i s  p robab ly  p redominan t l y  3 ,  bu t13

app ly ing  the  hex tox i c i t y .   And  I  t h ink  tha t ' s  a  m ismatch  tha t ' s14

i napprop r ia te .15

DR.  ROBERTS:   D r .  Vu ,  p lease  he lp  us  w i th  ou r16

d iscuss ion  he re .17

DR.  VU:   Thank  you ,  D r .  Rober t s .   Le t  me  t r y  to  pu t18

t h i s  i n  con tex t  on  beha l f  o f  my  co l l eagues  he re  i n  EPA.19

We a l l  recogn ize  tha t  the  hea l th  e f fec ts  o f  Chromium 620

i s  more  tox i c  t han  Chromium 3 ,  as  Dr .  Sh i  says ,  pa r t l y  because21
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Chromium 6  can  en te r  i n to  the  body .1

And tha t ' s  where  we  - -  and  wha t  we  need  to  know i s  the2

ch romium in  the  env i ronmen ta l  se t t i ng  dea l  w i th  CCA- t rea ted ,  i s  i t3

Chromium 6  o r  Chromium 3?   Because  Chromium 6  can  en te r  t he4

body  and  Chromium 3  wou ld  no t  e l i c i t  a  reac t i on  i f  i t  doesn ' t  ge t5

i n .6

Righ t  now,  the  agency  i s  assuming  tha t  we  have  to  use7

a  to ta l  ch rome un t i l  we  have  be t te r  da ta ,  and  I  t h ink  tha t ' s  why8

Dr .  Lees  s t rong ly  suppor t s  the  spec ia t i on  to  know - -  and  how9

exac t l y ,  wha t  i s  t he  to ta l  amoun t  env i ronmen ta l l y?   I s  i t  6  o r  3?  10

Because  tha t ' s  the  c r i t i ca l  c rux  o f  whe the r  we  ove res t ima te  the11

r i sk  i f  we  use  th i s  assumpt ion .12

The  agency  i s  us ing  a  p recau t i onary  p reassumpt ion13

un t i l  we  have  a  be t te r  hand le  on  i t ,  and  I  t h ink  tha t ' s  where  we  a re14

a t  t h i s  momen t .15

DR.  ROBERTS:   D r .  Lees  can  respond .16

DR.  LEES:   And  a long  tha t  l i ne  - -  I  guess  my  bo t tom17

l i ne  i s  you  a re  assuming  100  pe rcen t  ch rome 6 .18

I n  t e rms  o f  conserva t i ve ,  i t ' s  exceed ing l y  conserva t i ve .  19

We've  heard  o the r  numbers  th rown  ou t  - -  you  know,  maybe  5720

percen t  m igh t  be  more  approp r ia te .   I  t h ink  ove r  he re  5  to  1021
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percen t  o f  t he  to ta l  ch romium cou ld  be  assumed,  cou ld  reasonab ly1

be  assumed to  be  hexava len t .2

And  I  t h ink ,  you  know,  fo r  t h i s  f i r s t  cu t  pu rpose ,  some3

assumpt ion  hav ing  to  do  w i th  the  to ta l  ch romium,  tha t  no t  a l l  o f  i t4

i s  hexava len t  and  a  ce r ta in  pe rcen t  i s  hexava len t  m igh t  be  a  good5

i n te r im  s tep  to  take  be fo re  you  ge t  the  ac tua l  da ta .6

I  pe rsona l l y  th ink ,  f rom hav ing  ana lyzed  such  samp les7

myse l f ,  t ha t  i f  you  were  to  - -  someth ing  in  the  o rde r  o f ,  i f  you8

were  to  assume tha t  10  percen t  o f  t he  ch romium was  hexava len t ,9

t ha t  i s  p robab ly  a  ve ry ,  ve ry ,  ve ry  conserva t i ve  measure .   I  suspec t10

i t ' s  ac tua l l y  we l l  l ess  than  tha t .11

DR.  ROBERTS:   So  i t  appears  f rom severa l  o f  t he12

po in ts  tha t  have  been  ra i sed  tha t  the  pane l  seems to  be13

recommend ing  tha t  t he  agency  no t  assume tha t  a l l  o f  t he  to ta l14

ch romium i s  hexava len t ;  t ha t  t hey  pe rhaps  shou ld  make  some15

ad jus tmen t .16

I  don ' t  know i f  we  wan t  to  g i ve  a  number ,  bu t  maybe  we17

shou ld  - -  we  can ,  i f  we  th ink  we  can  come up  w i th  one .   I f  we  can ' t ,18

we can  jus t  t e l l  t he  agency  tha t  we  th ink  tha t  they  ough t  to  rev iew19

t he  bes t  ava i l ab le  da ta  they  can  f i nd  and  fac to r  t ha t  i n to  t he i r20

assumpt ion  on  ch romium.21
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Would  tha t  be  adequa te  fo r  the  pane l ,  o r  i s  the re  a1

sense  tha t  you  wan t  to  recommend  a  spec i f i c  va lue?2

Dr .  Mushak?3

DR.  MUSHAK:   I  have  no  p rob lem w i th  a  range ,  bu t  I4

do  have  a  p rob lem w i th  h i t t i ng  a  number  tha t ,  g i ven  the5

consequences  fo r  pub l i c  hea l th  - -  D r .  Lees ,  you  ta l k  abou t  rea l l y6

impac t i ng  the  bo t tom l i ne .   I s  t h i s  an  economic  bo t tom l i ne  o r  i s7

t h i s  a  pub l i c  hea l th  bo t tom l i ne?8

I f  i t ' s  a  pub l i c  hea l th  bo t tom l i ne ,  t hen  I  t h ink  a  l o t  o f9

due  de fe rence  in  the  uncer ta in ty  shou ld  be  g i ven  to  wors t  case10

scenar ios .11

I 'm  t roub led  by  a  50  pe rcen t  - -  rea l i z ing ,  o f  cou rse ,12

t ha t  i f  we  use  the  Hudson  Coun ty  da ta  as  so r t  o f  a  wors t  case  fo r13

a l l  hexava lency  i n  so i l s ,  t hen  no th ing  w i l l  eve r  be  above  5014

percen t  - -  we l l ,  t ha t ' s  one  i ssue .   I  mean ,  I  t h ink  we  can  qu ick l y15

d iscuss  tha t .16

But  tak ing  a  range  tha t  may  be  50  - -  you  know,  20  to17

50 ,  50  to  some unknown h igher  number  l ess  than  100  pe rcen t  may18

be  - -19

DR.  ROBERTS:   And  le t  me  p ropose  tha t  - -  aga in ,  t h i s20

i s  a  good  reason  no t  f o r  us  to  spend  a  l o t  o f  t ime  coming  up  w i th  a21
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number  because  I  t h ink  we  cou ld  spend  a  l o t  o f  t ime  and  s t i l l  no t1

come up  w i th  an  ag reement .   Bu t  we  can  ce r ta in l y  commun ica te  to2

t he  agency  tha t ,  i n  se lec t i ng  tha t  pe rcen tage ,  t hey  cons ide r  a  w ide3

range  o f  poss ib le  scenar ios  and  tha t ,  i n  the  in te res t  o f  coming  up4

wi th  a  p ro tec t i ve  va lue ,  t ha t  t hey  p i ck  a  pe rcen tage  tha t  wou ld  be5

a t  the  upper  end  o f  wha t  m igh t  be  encoun te red  in  these  k inds  o f6

s i tua t i ons  us ing  the  bes t  ava i l ab le  i n fo rma t ion .   Tha t  k ind  o f  a7

recommenda t ion .8

I s  tha t  a  recommenda t ion  tha t  the  pane l  cou ld  endorse?9

Does  anyone  wan t  to  d i ssen t  o r  o f fe r  a  d i f f e ren t10

recommenda t ion?11

DR.  CHOU:   I  wou ld  ag ree ,  th i s  i s  a  ve r  good  approach .12

DR.  ROBERTS:   D r .  Sh i .13

DR.  SHI :   I  j us t  wan t  t o  add  a  l i t t l e  b i t  o f  comments .14

For  the  i ssue  o f  Chromium 3  and  Chromium 6  i n  a  so i l ,15

you  canno t  p rocess  rea l l y  because  the  Chromium 3  go  to16

Chromium 6  depends  on  pH,  depends  on  the  sun l i gh t .   UV  a l so17

p lays  a  ve ry  impor tan t  ro le .18

Now,  the  mo is tu re ,  t he  wa te r ,  i t ' s  j us t  rea l i s t i c  t o19

measure  exac t l y  wha t ' s  a t  i ssue  fo r  t he  ques t i on  o f  t he  mat te r  - -20

and  i f  we  dec ide  whe the r  the  i ssue  shou ld  be  Chromium 6  o r21
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Chromium 3  used  as  the  s tandard ,  I  t h ink  Chromium 3  i s  t he  be t te r1

cho ice .   I  do  no t  th ink  to  ge t  50  pe rcen t  o r  40  pe rcen t  o r  10  pe rcen t2

i s  wha t  we  wan t  r i gh t  now.   I  t h ink  tha t  Dr .  Mushak  uses  tha t  as  an3

i nd i ca to r .   I  t h ink  tha t ' s  a  good  one .4

DR.  ROBERTS:   D r .  Lees .5

DR.  LEES:   I  wou ld  suppor t  abso lu te l y  f rom the  pub l i c6

hea l th  p ro tec t i on  the  use  o f  a  wors t  case ,  bu t  I  wou ld  i n te r jec t  one7

word .   A  reasonab le  wors t  case .8

DR.  ROBERTS:   Tha t ' s  f i ne .9

Dr .  Vu ,  have  we  come to  some c la r i t y  i n  ou r  feedback10

t o  you?11

DR.  VU:   I  t h i nk  the  agency  i s  ve ry  p leased  to  hear  t ha t12

recommenda t ion .   Thank  you .13

DR.  ROBERTS:   Le t ' s  go  ahead  then ,  and ,  w i th  tha t ,14

un less  I  hea r  ob jec t i on  f rom the  pane l ,  l e t ' s  p roceed  to  ques t i on  5 .15

DR.  McMAHON:   Ques t ion  5  re la tes  to  the  shor t  and16

i n te rmed ia te - te rm endpo in t  se lec t i on  fo r  i no rgan ic  ch romium.17

The  ques t i on  to  the  pane l  i s  t o  p lease  comment  on  the18

agency ' s  se lec t i on  o f  t he  0 .5  m i l l i g rams  pe r  k i l og ram per  day19

NOAEL va lue  fo r  use  in  assess ing  r i sks  to  the  genera l  popu la t i on20

as  we l l  as  ch i l d ren  f rom shor t - te rm and  in te rmed ia te - te rm21
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i nc iden ta l  o ra l  exposures  to  i no rgan ic  ch romium as  con ta ined  in1

CCA- t rea ted  wood .2

Please  p rov ide  an  exp lana t ion  and  sc ien t i f i c3

j us t i f i ca t i on  fo r  you r  conc lus ions  as  to  whe the r  the  p resen ted  da ta4

are  adequa te  o r  whe the r  o the r  da ta  shou ld  be  cons ide red  fo r5

se lec t i on  o f  t hese  endpo in ts .6

DR.  ROBERTS:   D r .  Lees ,  I  have  you  down  as  f i r s t  o f f7

on  th i s  one .   Wou ld  you  s ta r t  t he  d i scuss ion .8

DR.  LEES:   I ' d  be  happy  to .   I ' l l  t r y  to  be  as  conc ise  as9

poss ib le ,  and  I  had  two  ma jo r  po in ts  tha t  I  wan ted  to  make .10

Essen t i a l l y ,  we  covered  the  f i r s t  po in t  i n  t he  p reced ing11

d iscuss ion .   So  I  wou ld  l i ke  to  p roceed  d i rec t l y  t o  the  ques t i on  o f12

t h i s  .5  m i l l i g ram per  k i l og ram per  day  NOAEL and  the  ev idence13

t ha t  - -  you  know,  the  s tudy  tha t  was  used  to  suppor t  t ha t .14

F i rs t  o f  a l l ,  t h i s  shou ld  be  an  i n te res t i ng  p resen ta t i on15

because  essen t ia l l y  t h i s  i s  a  non  tox i co log i s t  rev iew ing  a  tox16

s tudy ,  so  bear  w i th  me .17

The  s tudy  tha t  has  been  used  by  the  agency  fo r  the18

purpose  o f  t he  NOAEL fo r  t he  sho r t  and  the  i n te rmed ia te  te rm o ra l19

exposure  i s  ac tua l l y  the  same s tudy  tha t  they  used  fo r  the20

assessmen t  o f  t he  rep roduc t i ve  deve lopmen ta l  r i sks ;  t ha t  i s ,  t he21
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s tudy  by  Ty l ,  I  t h ink  i t ' s  1991 .1

And  jus t  ve ry ,  ve ry  b r i e f l y ,  t h i s  i s  a  s tudy  o f  rabb i t s  i n2

which  they  were  exposed  to  ch romic  ac id  v ia  a  bo lus  o f  - -  by3

gavage ,  a  bo lus  o f  essen t ia l l y  ch romic  ac id .4

And these  were  p regnan t  rabb i t s ,  as  I  sa id .   Tha t  was5

t he  p r imary  pu rpose ,  was  to  l ook  a t  t he  deve lopmen ta l  t h ings .6

I n  any  even t ,  t he re  was  a  se r i es  o f  - -  a  dose  range ,  t he7

h ighes t  dose  o f  f i ve  m i l l i g rams  per  k i l og ram per  day .   Th i s8

i nvo lved  - -  as  I  sa id ,  t hese  were  ch romic  ac id  i n  d i s t i l l ed  wa te r ,  so9

i t  wasn ' t  bu f fe red  a t  a l l .10

And the  resu l t i ng  ma te r ia l  t ha t  was  gavaged  had  a  pH11

o f  1 .5  i n  the  h ighes t  dose .   Th is  con t inued  - -  I  t h ink  i t  was  a  12  day12

dos ing  reg ime .13

The  e f fec t s  t ha t  were  no ted  i n  t he  two  h igh  dose  were ,14

f i r s t  o f  a l l ,  mor ta l i t y .   And ,  i n  the  h ighes t  dose ,  reduced  we igh t15

ga in .   The  h ighes t  dose ,  d ia r rhea  and  labo red  b rea th ing  I  t h ink  was16

t he  o the r  th ing  tha t  was  men t ioned .17

There  was  no  pa tho logy .   You  know,  the  an ima ls  were18

au tops ied  a t  t he  end  o f  t he  th ing  and  the re  was  no  pa tho logy  no ted19

i n  any  o f  t hese  an ima ls .20

Aga in ,  as  a  non- tox i co log is t  he re ,  I  have  g rea t21
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d i f f i cu l t y  d i f f e ren t ia t i ng  o r  a t t r i bu t i ng ,  i f  you  w i l l ,  t he  e f fec ts1

no ted  he re  to  ch romium as  opposed  to  j us t  t he  p la in  o ld  ac id2

e f fec t .   And  I  wou ld  de fe r  to  my  tox i co logy  co l l eagues  on  the3

pane l .   Bu t  - -  you  know,  I  guess  I  wou ldn ' t  be  su rp r i sed  i f  t h i s4

were  - -  we l l ,  we ' l l  have  a  d i scuss ion  on  whe the r  th i s  i s  ch romium5

e f fec t  o r  an  ac id  e f fec t .6

Hav ing  sa id  tha t ,  t he re  i s  a  suppor t i ng  s tudy  tha t  i s7

c i ted  by  the  agency ,  one  o f  - -  f rom Ch ina  by  Ch iang  (ph )  and8

Lee  - -  wh ich  the re  i s  a  popu la t i on  tha t  was  exposed  to  d r ink ing9

wate r  tha t  had  a  ch romium concen t ra t i on ,  and  i t ' s  no t  rea l l y  c lea r10

whethe r  i t  was  hexava len t  o r  t r i va len t  o r  some mix tu re ,  o f  2011

mi l l i g rams  pe r  l i t e r .   The  sugges t ion  i s  t ha t  i t ' s  hexava len t .12

And in  th i s  case ,  the  exposure  o r  the  dose  wou ld  be  on13

t he  o rde r  o f  abou t  .6  m i l l i g rams  pe r  k i l og ram per  day .14

And tha t  were  - -  t he  e f fec t s  t ha t  were  no ted  the re  were15

sores  in  the  mou th ,  d iges t i ve  - -  you  know,  vomi t i ng ,  d ia r rhea ,  and16

t hose  k inds  o f  t h ings  fo r  t he  mos t  pa r t .17

So I  guess  the  bo t tom l i ne  i s  t ha t  t he  Ty l  s tudy ,  t he18

main  one  tha t ' s  c i t ed  to  subs tan t i a te  th i s  . 5  l eve l ,  I  have  se r ious19

ques t ions  abou t  whe the r  i t  demons t ra tes  wha t  they  ac tua l l y  say  i t20

demons t ra tes .21



                                                           
                                                          
143

DR.  ROBERTS:   Okay .   So  - -1

DR.  LEES:   I  guess  maybe  we  shou ld  f i r s t  have  a2

d iscuss ion  whe the r  i t  does  demons t ra te  wha t  i t  - -3

DR.  ROBERTS:   Fa i r  enough .   And  then  maybe  we  can4

dec ide .5

DR.  LEES:   And  i f  i t  does  no t ,  as  I  suspec t ,  t hen  the re6

has  to  be  - -  and  I 'm  no t  f am i l i a r  w i th  the  an ima l  l i t e ra tu re ,  bu t  i t7

seems to  me  the re  has  to  be  some more  approp r ia te  - -  you  know,8

i ns tead  o f  t h i s  bo lus  gavage ,  some d ie ta ry  s tudy  o r  someth ing  l i ke9

t ha t  t ha t  m igh t  be  more  app rop r ia te l y  used  to  es tab l i sh  th i s  va lue .10

          (Thereupon ,  Vo lume I  o f  I I  was  conc luded . )11
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           CERTIF ICATE OF  STENOTYPE REPORTER1

I ,  F rances  M.  F reeman,  S teno type  Repor te r ,  do  he reby2

cer t i f y  t ha t  t he  fo rego ing  p roceed ings  were  repor ted  by  me in3

s teno typy ,  t ransc r ibed  under  my  d i rec t i on  and  a re  a  ve rba t im4

reco rd  o f  t he  p roceed ings  had .5

6

_______________________________7

FRANCES M.  FREEMAN8
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